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PENTA LABORATORIES, INC. 


312 NORTH NOPAL STREET @© SANTA BARBARA, CALIFORNIA 


POWER TUBES 


INTER- 
CH ANGEABILITY 
TABLE 


Type No. Class Manufacturer Equivalent Penta Type No. 

4-65A Tetrode Eimac, RCA PL-4-65A, PL-177A* 
4-125A Letrode Eimac PL-4D21, PL-4D21A** 
4-125A/4D21 Tetrode RCA PL-4D21, PL-4D21A** 
4-250A Tetrode Eimac PL-5D22, PL-4-400A, PL-175AA 
4-250A/5D22 Tetrode RCA PL-5D22, PL-4-400A, PL-175AA 
4-400A Tetrode Eimac PL-4-400A, PL-175AA 
4-1000A Tetrode Eimac, RCA PL-4-1000A 
AX-4-125A/4D21 Tetrode Amperex PL-4D21, PL-4D21A** 
AX-4-250A/5D22 Tetrode Amperex PL-5D22, PL-4-400A, PL-175AA 
GL-4D21/4-125A Tetrode General Electric PL-4D21, PL-4D21A** 
GL-4-250A/5D22 Tetrode General Electric PL-5D22, PL-4-400A, PL-175AA 
GL-4-400A Tetrode General Electric PL-4-400A, PL-175AA 
WL-4D21/4-125A Tetrode Westinghouse PL-4D21, PL-4D21A** 
WL-5D22/4-250A Tetrode Westinghouse PL-5D22, PL-4-400A, PL-175AA 

ry WL-4-400A Petrode Westinghouse PL-4-400A, PL-175AA 

| y" WL-4-1000A Tetzode Westinghouse PL-4-1000A 

pe 4C35A Hydrogen Thyratron Kuthe PL-165A° 

4E27/8001 Pentode RCA PL-4E27A°° 
4E27A/5-125B Pentode Eimac, RCA PL-4E27A 
pe22/H T4115 Hydrogen Thyratron Kuthe PL-5C22 (HT-415) 
250R Rectifier Eimac PL-250R 
254W Triode Vacuum Tube Products PL-254W 
6155 Tetrode Amperex PL-4D21, PL-4D21A** 
6156 Tetrode Amperex PL-5D22, PL-4-400A, PL-175AA 
6268/AX-9911 Hydrogen Thyratron Amperex PL-165A° 
6279/AX-9912 Hydrogen Thyratron Amperex PL-5C22 (HT-415) 


* Pentode. Grid-plate and input capacitances slightly lower; output capacitance higher. Plate dissipation 


75 watts. Pins 3 and 5 must be grounded. See data sheet. 
** Has slightly higher output capacitance; plate dissipation 175 watts. See data sheet. 


A Pentode. Grid-plate capacitance slightly lower. Input and output capacitances higher. Higher maximum 
screen voltage rating. Tube base shell must be grounded to chassis. See data sheet. 


° Requires 7.8 amperes heater current and 5 min. minimum heating time. Has higher anode voltage and 
current ratings. See data sheet. 


°° Has slightly higher grid-to-plate capacitance. Slightly lower input and output capacitances. See data 
sheet. 
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PENTA LABORATORIES, INC. 


312 NORTH NOPAL STREET * SANTA BARBARA, CALIFORNIA 
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Screen 
Voltage 
Max. 


Current 
Ma., Max. 


BEAM PENTODES 
PL-172*t 

PL-175A* 

PL-177A* 

PL-6549 


PL-172 Beam Pentode PL-4E27A 
«il TETRODES 
PL-4D21 (4-125A) 
PL-4D21A 
PL-5D22 (4-250A) 
PL-4-400A 
TRIODES 
(Grounded-Grid Types) 


PL-5C22/HT-415 eaeeoe 
Hydrogen Thyratron PL-6580 


HIGH-VOLTAGE RECTIFIER 
PL-250R 


HYDROGEN THYRATRONS 
(Low-Jitter Types) 


PL-5022/HT415 36.00 
PL-161 48.00 
PL-165A 48.00 
PL-174/6587 16,000 325 amp 48.00 


PL-4-400A Tetrode *Zero-suppressor Voltage Type **Peak Inverse Voltage Rating tExternal Anode Type 


VACUUM SWITCHES, Single-pole, Double-throw 


Current 
Voltage, Max. Amperes 


21,000 


PL-R1 Not supplied; requires 


1100 Amp.—Turns 


PL-169A 21,000 Not supplied; requires 40.00 
PL-165A Hydrogen Thyraton 1900 Amp.—Turns 
PL-186 21,000 Not supplied; requires 36.00 
1000 Amp.—Turns 
PL-187 21,000 Integral,-28 V, 58.00 
500 Ma. D-C 
PL-190 21,000 Integral, 28 V, 58.00 
250 Ma. D-C 
PL-191 21,000 Not supplied; requires 18.00 


1000 Amp.—Turns 


ACCESSORIES 


Type Description Price 
PL-C1 Glass Chimney for PL-4-400A and PL-175 $ 6.00 
PL-184 Socket for PL-172, including chimney, built-in screen-grid 38.75 
and suppressor-grid by-pass capacitors 

PL-184A Socket for PL-172, including chimney and built-in screen-grid 38.75 
by-pass capacitors. Suppressor-grid grounded. 

PL-C184 Plastic chimney, only, for PL-172 3.00 


PENTA LABORATORIES, INC. 


SANTA BARBARA, CALIFORNIA 


Sales Representatives in Principal Cities 
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-100+9°3 DIA. 


The Penta PL-R1 vacuum relay is a single- 
pole double-throw switch enclosed in an evac- 
uated glass envelope. The switch is designed to 
be operated by an external actuating coil. This 
external coil is excited by direct current, and 
is designed in such a manner that the soft-iron 
pole piece and the armature assembly en- 
closed in the envelope act to complete the 
magnetic circuit. Penta Laboratories, Inc. sup- 
plies only the glass-enclosed switch portion of 
the relay; the actuating coil may be obtained 
from several manufacturers.! 


ELECTRICAL CHARACTERISTICS 


Peak-Voltage Rating (between open contacts ) 


Peak-Current Rating (pulses, 5 as. maximum duration ) 


NORMALLY N 
CLOSED fe) 


ORMALLY 
PEN 


om CORE 


CIRCUIT 
DIAGRAM 


Average-Current Rating (60 cycles a.c.) 
Operation with Standard Coil (4500 turns, 128 ohms ) 


Maximum Pull-In Current 
Normal Operating Voltage 


Contact Assembly 


MECHANICAL CHARACTERISTICS 


Mounting Position 
Terminal Arrangement 
Maximum Overall Dimensions 


Length 
Width 


Net Weight (Maximum ) 


Ambient Temperature 


1 


Two such manufacturers are; Ratigan Electronics, Inc., 425 W. Cypress, 


Glendale, 


Calif. , and Tur-Bo Jet Products, 424 So. San Gabrie] Blv’ So. San Gabriel, Calif. 


The Penta PL-R1l vacuum relay is suitable 
for applications where a compact, fast-acting 
relay is required to switch a high-voltage cir- 
cuit under a wide range of ambient atmos- 
pheric conditions. It is especially suited to 
antenna changeover applications in compact 
airborne equipment. The PL-R1 may also be 
used for the switching of pulse-forming net- 
works in airborne radar applications and in 
other compact military equipment. The unit 
also is well suited to switching applications in 
an explosive atmosphere. 


21,000 volts 
150 amperes 


6 amperes 


115 ma. 
26 volts 


Single-Pole Double Throw 


Any 


See drawing 


4.88 inches 
4.19 inches 


2 ounces 


—5o5 to +100° C. 
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.058+.003 DIA. 
4 PINS 


The PL-4-65A is a 65-watt power tetrode suitable for use as an r-f power amplifier 
and oscillator, and as an a-f power amplifier and modulator. Because of its compact 
size and quick-heating thoriated-tungsten filament, the PL-4-65A is especially useful 
in mobile communications equipment. The tube can be operated at full input at fre- 
quencies up to 150 Mc. 


ELECTRICAL CHARACTERISTICS 


Filament -- Thoriated Tungsten 


IV OLA Gers beeen a aee Eno. ~ Wi eg Ned Pa 6.0 volts 

ROUT OU Umma er Shere Peete Bae: Ua ace ee Sic as 3.5 amperes 
STridsseLecieA MD LICAtnOnyaClOle =i terum) Uni en eer seater ain 5 
Interelectrode Capacitances ) 

iid lolCMeeM = (CRG oa 1 To oe ie ole eke ae .08 utd. 

ADVE) ie ea Te ea ae aa pel ll ae 7.9 Utd 

0 (ie merece re fe = Bla aan 2.2 Wud 
Transconductance (500 v. Eb, 125 ma. Ib, 250 v. Ec2) - - - - 4000 Umhos 


MECHANICAL CHARACTERISTICS 


Basel - - ---------------- +--+ ----- 5-pin Septar 
Maximum Overall Dimensions 
pedi? ttm eee 9 ren i) I Foe AMOS aa ek CS ea 4.38 inches 
erie (eRe US ce ee a eee ee 2.38 inches 
NIGUREI EE OG I CLOIMmeE == "8= 5a =a Madbae =k) os Vertical, base up or down 


MAXIMUM RATINGS —C C §S (Continuous Commercial Service) 


Class C Class C 
CW or FM Telephony 


D-C Plate Voltage 3000 2500 max. volts 
D-C Screen-Grid Voltage 600 400 max. volts 
D-C Plate Current 150 120 max. ma. 

Screen-Grid Input 10 10 max. watts 
Plate Dissipation ; 65 45 max. watts 


1 Fits E. F. Johnson Co. No. 122-101 or 122-247 sockets. 
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TYPICAL OPERATION — Class-C CW or FM Amplifier 
Grounded Cathode Circuit 


D-C Plate Voltage 1000 1500 2000 3000 _ volts 
D-C Screen-Grid Voltage 250 250 250 290... volts 
D-C Control-Grid Voltage - 80 =o ~ 90> -- 100%, Votre 
D-C Plate Current 150 150 140 115% “maz 

D-C Screen-Grid Current 40 40 40 22, sae 

D-C Control-Grid Current kgs 18 11 10. ma. 

Peak R-F Grid Voltage (approx.) 173 180 190 170 ~=volts 
Driving Power (approx. ) 3.0 Ss2 2n8 1.7 watts 
Plate Power Input 150 225 280 345 ~watts 
Plate Dissipation oh 60 65 65 watts 
Plate Power Output 95 165 215 280 watts 


TYPICAL OPERATION — Class-C Amplitude-Modulated Amplifier, Carrier Conditions 
Grounded-Cathode Circuif 


D-C Plate Voltage 1000 1500 2000 2500 volts 
D-C Screen-Grid Voltage 250 250 250 250 ~=—-volts 
D-C Control-Grid Voltage © 125. $1259 1505 tol oaeevolrs 
D-C Plate Current 120 120 120 LAG irae. 

D-C Screen-Grid Current 40 40 40 25% Cima. 

D-C Control-Grid Current 16 16 16 12) ana: 

Peak R-F Grid Voltage (approx.) 220 Pd) 225 215 volts 
Driving Power (approx. ) Se) Oro 340 2.6 watts 
Plate Power Input 120 180 240 275 watts 
Plate Dissipation 30 40 45 45 watts 


Plate Power Output 90 140 195 230 watts 


167 
agDlA— S PINS 


: 32 0.D. (MAX.) 


The Penta PL-4-400A is a power tetrode with a maxi- 
mum plate dissipation rating of 400 watts. Cooling 
is by radiation and by forced air through the base, 


along the envelope, and over the plate seal and radi- 


ELECTRICAL CHARACTERISTICS (Average) 


Filament: Thoriated Tungsten 
Voltage ( +5 per cent) 
Current 
Grid-Screen mu factor 
Transconductance (2500 v. Eb, 500 v. Ecz, 100 ma. Ib) 
Interelectrode Capacitances 
Grid-Plate 
Input 
Output 


Maximum Frequency for Full Ratings 


MECHANICAL CHARACTERISTICS 
Mounting Position—Vertical, base down 
Base—5-pin metal shell 
Basing—RTMA type 5BK 
Maximum Overall Dimensions 


Length 


Diameter 


Net Weight 


ator-type plate connector. The unique Penta ribbed- 
plate construction utilized in the PL-4-400A provides 
a large effective plate radiating area, with minimum 


plate, screen-grid, and control-grid temperatures. 


5.0 volts 
14.5 amperes 
5.1 


4000 umhos 


0.12 uuf. 
12.5 uuf. 
4.5 uuf, 


110 Me. 


3.56 inches 
6.38 inches 


9.0 Ounces 


Recommended Socket—Johnson 122-275, National HX-100, or cquivalent, operated in conjunction with the PL-Cl 


glass chimney with socket cutout as shown in this bulletin. 
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PL-4-400A 


COOLING 


Forced air cooling of the base, base seals, envelope, 
plate seal, and plate connector is required for all 
classes of operation when the PL-4-400A is operated 
at or near the maximum plate dissipation rating. A 
total quantity of 15 cubic feet per minute of cooling 
air, properly distributed to the base, envelope, and 
plate seal area, is required. Such cooling is most 
conveniently provided by means of a pressurized 
chassis upon which a standard tube socket is mounted 
in a special cut-out, in conjunction with a Penta PL- 
Cl air-control glass chimney. Proper dimensions 
for the socket cut-out to provide correct aid distribu- 
tion to the various portions of the tube are given on 
page 4 of this bulletin. Alternatively, a commercially 
available air-distribution type socket may be used 
with the PL-4-400A. 


When used with a socket cut-out as illustrated on 
page 4 and the PL-Cl chimney, the PL-4-400A will 
be adequately cooled for operation at maximum rat- 
ingss when the pressure within the sealed chassis is 
equal to 0.4 inch of water. At this pressure, the re- 
quired 15 cfm air flow will be obtained. Air at the 
proper pressure and quantity may be obtained from 
a small centrifugal blower rated at about 100 cfm of 
free air. Cooling is adequate when the base seal tem- 
peratures does not exceed 200° and the plate seal 
temperature does not exceed 225°C. 


When the plate dissipation does not exceed 250 
watts, and when operation is at frequencies below 30 
Mc., the PL-4-400A may be operated without forced 
envelope or plate seal cooling. Under these circum- 
stances, an air flow of 5 cubic feet per minute through 
the base alone is required, however. 


RADIO FREQUENCY OPERATION 


The PL-4-400A is especially suited for use as a 
radio-frequency power amplifier. The compact con- 
struction and low interelectrode capitances permit op- 
eration at full ratings at frequencies as high as 110 Mc. 
Neutralization normally is not required for operation 


at frequencies below 30 Mc. At frequencies above 45 
to 50 Mc. the feedback within the tube is substantially 
the result of screen-lead inductance. The effect of 
screen-lead inductance may be eliminated for a speci- 
fied frequency of operation through the use of varia- 
ble capacitor as the screen-lead by-pass. This capacitor 
is tuned for minimum feedback of energy from the 
plate circuit back to the grid circuit. A variable ca- 
pacitor with a maximum capacitance of 50 uuf. nor- 
mally will be found adequate for operation in the 
100-Mc. region. 


Under normal operating conditions the PL-4-400A 
requires an unusually small amount of driving power. 
The high power sensitivity of the tube permits a re- 
duction in the power requirements imposed upon the 
preceding driver stage, but requires that adequate 
precautions be taken to minimize the feedback of 
energy from the output circuit back to the input cir- 
cuit of the tube. 


AUDIO-FREQUENCY OPERATION 


The high power sensitivity of the PL-4-400A makes 
it well suited for use as an audio-frequency power 
amplifier or modulator in push-pull Class AB, or 
Class AB» service. In these classes of operation a pair 
of PL-4-400A’s can give relatively high audio-fre- 
quency power output with low driving power and low 
harmonic distortion. 


Under Class ABg operating conditions both grid bias 
and screen voltage must be obtained from a source 
having relatively good regulation. A series-connected 
string of voltage regulator tubes connected so as to 
regulate the output voltage of the screen-voltage sup- 
ply normally will prove adequate. Grid-bias voltage 
may be obtained from batteries or from a power sup- 
ply having a low resistance bleeder. 


Under Class AB, operating conditions, the d-c 
screen voltage must be obtained from a supply having 
good regulation, but the internal impedance of the 
grid-bias supply is not of critical importance. However, 
the effective grid-circuit resistance per tube must not 
exceed 250,000 ohms. 


MAXIMUM RATINGS—CCS (Continuous Commercial Service) 


(Frequencies below 110 Mc.) 


DC Plate Voltage 
D-C Screen Voltage 
D-C Grid Bias 

D-C Plate Current 
Plate Dissipation 
Screen Dissipation 


Grid Dissipation 


Page Two 


Class C Plate Mod. Class AB, Class AB> 
FM or C.W. Class C Audio Ampl. Audio Ampl. 
4000 3200 4000 4000 volts 
600 600 800 800 volts 
—500 —500 yolts 
350 275 350 350 ma. 
400 270 400 400 watts 
35 35 35 35 watts 
10 10 10 10 watts 


TYPICAL OPERATION—Class C CW or FM Amplifier 
(Frequencies below 75 Mc.) 


D-C Plate Voltage 2500 3000 4000 volts 
D-C Screen Voltage 500 500 500 volts 
D-C Grid Voltage —200 -—220 —220 volts 
D-C Plate Current 350 350 350 ma. 

D-C Screen Current 46 46 42 ma. 

D-C Grid Current 18 18 19 ma. 

Plate Dissipation 235 250 300 watts 
Screen Dissipation 23 23 2 watts 
Grid Dissipation 1.8 1.8 1.8 watts 
Peak R-F Grid Voltage (approx.) 300 320 320 volts 
Driving Power (at 20 Mc.) 5.5 5.9 6.0 watts 
Plate Power Input 875 1050 1400 watts 
Plate Power Output 640 800 1100 watts 


Note: Driving power increases with operating frequency until at 
75 Mc. approximately twice as much driving power as shown 
above will be required. 


TYPICAL OPERATION—Class C. Amplitude- 


Modulated Amplifier, Carrier Conditions 


(Frequencies below 75 Mc.) 


D-C Plate Voltage 2000 2500 3000 volts 
D-C Screen Voltage 500 500 500 volts 
D-C Grid Voltage —220 —220 —220 volts 
D-C Plate Current 275 275 275 ma. 
D-C Screen Current 30 28 26 ma. 
D-C Grid Current 12 12, 12 ma. 
Plate Dissipation 170 180 195 watts 
Screen Dissipation 15 14 13 watts 
Grid Dissipation 1.1 1 1.1 watts 
Peak A-F Screen Voltage 350 350 350 volts 
Peak R-F Grid Voltege (approx.) 290 290 290 volts 
Driving Power (approx.) 3.5 3.5 3.5 watts 
Plate Power Input 550 688 825 watts 
Plate Power Output 380 508 630 watts 
4 DIA. 
PL-Cl 
CHIMNEY 
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TYPICAL OPERATION—Class AB, A-F Power 


Amplifier or Modulator (Sine wave, two tubes) 


D-C Plate Voltage 

D-C Screen Voltage 

D-C Grid Voltage* 

Zero Signal D-C Plate Current 

Max.-Signal D-C Plate Current 

Zero-Signal D-C Screen Current 

Max.-Signal D-C Screen Current 

Plate-to-Plate Load Resistance 

Peak A-F Grid-to-Grid Signal 

Driving Power 

Max-Signal Plate Dissipation 
(per tube) 

Max.-Signal Plate Power Output 


2500 3000 4000 volts 
750 750 750 volts 


—!30 —I40 —i50 volts 
190 160 120 ma 
635 610 585 ma 

0 0 0 ma 
28 30 40 ma 


TYPICAL OPERATION—Class AB. A-F Power 


Amplifier or Modulator (Sine wave, two tubes) 


D-C Plate Voltage 
D-C Screen Voltage 
D-C Grid Voltage* 
Zero-Signal D-C Plate Current 
Max.-Signal D-C Plate Current 
Zero-Signal D-C Screen Current 
Max.-Signal D-C Screen Current 
Plate-to-Plate Load Resistance 
Peak A-F Grid-to-Grid Signal 
Average Driving Power 
(Max. signal) 
Peak Driving Power (Max. signal) 
Max-Signal Plate Dissipation 
(per tube) 
Max-Signal Plate Power Output 


*Note: Approximate values. Adjust 
zero-signal plate current. 


AIR PASSAGE 


2500 3000 4000 volts 


500 500 500 volts 
—75 —80 —90 volts 
190 160 120 ma 
700 700 640 ma 
0 0 0 ma 
50 40 32 ma. 


7200 9000 14,000 ohms 
265 280 280 volts 


4.3 4.5 3.5 watts 
9 10 8 watts 


320 400 400 watts 
1100 1380 1750 watts 


to give the stated value of 


CHASSIS CUT-OUT AND SOCKET MOUNTING FOR 
PROPER AIR DISTRIBUTION FROM PRESSURIZED CHASSIS 


(JOHNSON NO. 122-275 SOCKET) 


Page Three 


emt 


PL-4-400A 


300 
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-200 
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Page Four 


ie) 
cae aw Plate Current — Amperes 
: & eezeses Screen Grid Current — Amperes 
oe oP x ===" Control Grid Current — Amperes 
Pe 4 
oe” 6 O 
oe e 
4 roe ” 9 
Cre eo? of co 


oe 0 oe e oO 
@ ¢ 5 
e 


= 
@ 
ef 


ve egg cas Ban 


Coes 
Bagram efi a ae oe oe on om ot om ee se O1O 


_ 4-400A. 


Constant Current Characteristics 
Screen Voltage = 500 Volts 


; 


1000 2000 3000 ~ 4000 Ri $000 _ 
PLATE VOLTAGE -VOLTS 0 


566 +.007 distin rt re MIN. 
(h 


The PL-4-1000A is a beam power tetrode with a plate dissipation rating of 1000 watts. 
It is suitable for use as an r-f power amplifier and oscillator, and as an a-f amplifier 
and modulator. The PL-4-1000A can be used at frequencies up to 110 Mc. Cooling of 


the tube is achieved by radiation from the plate and by circulation of forced-air through 
the base and around the envelope. 


ELECTRICAL CHARACTERISTICS 


Filament -- Thoriated Tungsten 
Voltage - - - ------------+--------- 


7.9 volts 
AS Uae Chm Pe eames open | om re mh 21 amperes 
Grid-Screen Amplification Factor - - - ------+---- my 
a Interelectrode Capacitances 
ROT clots ea ee i aie aay at fie Sa 0.25 pwufd. 
ENQTEGE 1 BRI oo ESS RII SS ie Nea aol ce a tack = a Nica dtc 28.0 fd 
Dhabi eT Rs ekct 15, oe ye ati SNe a a eee eae co ei Ui ia oe et i 8.1 Wwuid 
Transconductance (2500 v Eb, 300 ma. Ib, 500 v. Ec2) - - - 10,000 umhos 
MECHANICAL CHARACTERISTICS 
Ba sewer ema pee eee mm 5-pin metal shell (see drawing) 
Maximum Overall Dimensions 
RSA GS 7 ERE ied Rl RR ah tact baad is | hall toatl 9.63 inches 
Diameter = -S= --- -'- <= - - se oe ee Re Se ese le = 9.259 inches 


IVIGUHIC Lomas LOU imam re tem Pipe Sele pm my ae Vertical, base up or down 


MAXIMUM RATINGS —C C S (Continuous Commercial Service) 


Class C Class C 
CW or FM Telephony 

D-C Plate Voltage 6000 5000 max. volts 

D-C Screen-Grid Voltage 1000 1000 max. volts 

D-C Plate Current 700 600 max. ma. 

Screen-Grid Input oa he max. watts 

Plate Dissipation 1000 670 max. watts 
‘Ss 15 December 1960 
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_ TYPICAL OPERATION — Class-C CW or FM Amplifier 


Grounded-Cathode Circuit 


(Frequencies up to 30 Mc.) 


D-C Plate Voltage 

D-C Screen-Grid Voltage 
D-C Control-Grid Voltage 
D-C Plate Current 

D-C Screen-Grid Current 
D-C Control-Grid Current 
Peak R-F Grid Voltage (approx.) 
Driving Power (approx. ) 
Plate Power Input 

Plate Dissipation 

Plate Power Output 


Grounded Cathode Circuit 


(Frequencies up to 30 Mc.) 


D-C Plate Voltage 

D-C Screen-Grid Voltage 
D-C Control-Grid Voltage 
D-C Plate Current 

D-C Screen-Grid Current 
D-C Control-Grid Current 
Peak R-F Grid Voltage (approx. ) 
Driving Power (approx.) 
Plate Power Input 

Plate Dissipation 

Plate Power Output 


TYPICAL OPERATION — Class-C Amplitude-Modulated Amplifier, Carrier Conditions 


+005 
[700-01 0 DIA. 


The Penta PL-4D21 is a power tetrode 
with a maximum plate dissipation rating of 
125 watts. Cooling for normal operation with 
a radiator-type plate connector is by radia- 
tion and by convective air flow through the 
base and alongside the envelope. Forced cool- 
ing of the envelope and the radiator-type con- 


ELECTRICAL CHARACTERISTICS (Average) 


Filament: Thoriated Tungsten 
Voltage (+ 5 per cent) 
Current 


Grid-Screen mu factor 


Transconductance (2500 v. Ep, 400 v. E>, 50 ma. I.) 


Interelectrode Capacitances 
Grid-plate 
Input 
Output 


Maximum Frequency for Full Ratings 


MECHANICAL CHARACTERISTICS 


Mounting Position—Vertical, base up or down 


Base—5 pin metal shell 

Basing—RTMA type 5BK 

Maximum Overall Dimensions 
Length 


Diameter 


Net weight 


nector by a small fan or blower is required 
for normal operation on frequencies above 30 
Mc. and for operation under maximum ICAS 
ratings at all frequencies. Forced cooling of 
the seals at the base is required when free cir- 
culation of air through the base is prevented 
by shielding or other obstruction. 


5.0 volts 


6.5 amperes 
5.9 
2500 jimhos 


0.05 paif. 
10.8 jupf. 
3.1 pf. 


120 Me. 


5.69 inches 
2.82 inches 


6.5 ounces 


Recommended socket—Johnson 122-275, National HX-100, or equivalent. 
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OPERATION 


The PL-4D21 is especially suited for use 
as a radio-frequency power amplifier. The 
compact coristruction and low interelectrode 
capacities permit operation at full ratings for 
continuous service at frequencies as high as 
120 Mc. Operation at reduced ratings may be 
attained at frequencies as high as 240 Mc. The 
PL-4D21 may also be used as an audio-fre- 
quency power amplifier and modulator. 


Under normal operating conditions the PL- 
4121 requires an unusually small amount of 
driving power for a specified value of plate 
power output. The high power sensitivity of 
the tube permits a reduction in the power re- 


quirements imposed upon the preceding driv- 
er stage, but requires that adequate precau- 
tions be taken to minimize the feedback of 
energy from the output circuit back to the 
input circuit of the tube. 


Maximum ratings and typical operating 
conditions are given for ICAS (Intermittent 
Commercial and Amateur Service) operation 
in addition to the standard CCS (Continuous 
Commercial Service) ratings. ICAS ratings 
and operating conditions may be used for those 
classes of intermittent service on frequencies 
below 30 Mc. where the number of plate- 
power hours is materially less than the hours 
of filament operation. 


MAXIMUM RATINGS—CCS (Continuous Commercial Service) 


Frequencies up to 120 Mc. 


D-C Plate Volts 
D-C Screen Volts 
D-C Grid Bias 
D-C Plate Current 
Plate Dissipation 
Screen Dissipation 


Grid Dissipation 


ClassC Plate Mod. Class AB, Class AB, 
FM orC.W. ClassC. Audio Ampl. Audio Ampl. 


3000 2500 38000 8000 volts 
400 400 600 400 volts 
—500 —500 volts 
225 200 225 225 ma. 
125 85 125 125 watts 
20 20 20 20 watts 
bY 5 watts 


MAXIMUM RATINGS—ICAS (Intermittent Commercial and Amateur Service) 


Frequencies up to 30 Mc. Class C Plate Mod. Class AB» 
FM or C.W. Class C Audio Ampl. 
D-C Plate Voltage 3200 3200 volts 
D-C Screen Voltage 400 400 volts 
D-C Grid Bias —500 volts 
D-C Plate Current 200 250 ma. 
Plate Dissipation 100 125 watts 
Screen Dissipation 20 20 watts 
Grid Dissipation 5 watts 
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TYPICAL OPERATION—Class C C-W or FM Amplifier 
CCS—Frequencies below 120 Mc. 


D-C Plate Voltage 

D-C Screen Voltage 

D-C Grid Voltage 

D-C Plate Current 

D-C Screen Current 

D-C Grid Current 

Plate Dissipation 

Screen Dissipation 

Grid Dissipation 

Peak R-F Grid Voltage ( Approx.) 
Driving Power ( Approx. ) 
Plate Power Input 

Plate Power Output 


2000 2500 8000 
350 350 350 
—100 —150 —150 
200 200 167 
50 40 30 
12 12 9 
125 125 125 
18 14 10.5 
1.6 2.0 1,2 
230 320 280 
2.8 3.8 2.5 
400 500 500 
275 375 875 
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ICAS—Below 30 Mc. 

4000 volts 
850 volts 
—850 volts 
156 ma. 
16 Sema, 
Sierras 

125 watts 

5.6 watts 

1.0 watts 

480 volts 

3.8 watts 

625 watts 

500 watts 


TYPICAL OPERATION—Class C Amplitude-Modulated Amplifier, Carrier Conditions 


D-C Plate Voltage 

D-C Screen Voltage 

D-C Grid Voltage 

D-C Plate Current 

D-C Screen Current 

D-C Grid Current 

Plate Dissipation 

Screen Dissipation 

Grid Dissipation 

Peak A-F Screen Voltage 
Peak R-F Grid Voltage (Approx. ) 
Driving Power (Approx. ) 
Plate Power Input 

Plate Power Output 


CCS—Frequencies below 120 Mc. 


ICAS—Below 30 Me. 


TYPICAL OPERATION—Class AB, A-F Power Amplifier or Modulator (Sine wave, two tubes) 


D-C Plate Voltage 

D-C Screen Voltage 

D-C Grid Voltage 

Zero-Sig. D-C Plate Current 
Max.-Sig. D-C Plate Current 
Zero-Sig. D-C Screen Current 
Max.-Sig. D-C Screen Current 
Plate-to-Plate Load Resistance 
Peak A-F Grid-to-Grid Signal 
Driving Power 

Max.-Sig. Plate Diss. (per tube ) 
Max.-Sig. Plate Power Output 
Total Harmonic Distortion 


TYPICAL OPERATION—Class AB, A-F Power Amplifier or Modulator (Sine wave, two tubes) 


D-C Plate Voltage 

D-C Screen Voltage 

D-C Grid Voltage 

Zero-Sig. D-C Plate Current 
Max.-Sig. D-C Plate Current 
Zero-Sig. D-C Screen Current 
Max.-Sig. D-C Screen Current 
Plate-to-Plate Load Resistance 
Peak A-f Grid-to-Grid Signal 
Average Driving Power ( Max. Sig.) 
Peak Driving Power (Max. Sig) 
Max.-Sig. Plate Diss. (per tube ) 
Max.-Sig, Plate Power Output 
Total Harmonic Distortion 


2000 2500 8200 volts 
350 850 850 volts. 
220) —210 —835 volts 
150 152 156 ma. 
33 30 ZA emer 
10 9 8.5 ma. 
75 80 100 watts 
JOS: 10.5 7.5 watts 
1.6 1.4 1.1 watts 
210 210 240 volts 
875 360 465 volts 
8.8 3.3 4.0 watts 
300 880 500 watts 
220) 300 400 watts 
1500 2000 2500 volts 
600 600 600 volts 
—90 —94 —96 volts 
60 50 50 ma. 
292 240 232memna- 
20, =0.5 —0.3 ma 
ey 6.4 8.5 ma. 
10,200 18,400 20,300 ohms 
180 188 192 volts 
0 0) 0 watts 
87.5 125 125 watts 
158 230 330 watts 
5 2 2.6 per cent 
CCS ICAS 
1500 2000 2500 3000* volts 
850 850 850 350 volts 
—4] —45 —43 —50 volts 
87 72 93 61 ma. 
400 800 260 280 ma. 
0 0 0 O ma. 
34 14 16 9, ma; 
7200 13,600 22,200 22,700 ohms 
282 210 178 188 volts 
his 1.4 1.0 0.85 watts 
By? 3.1 2.4 1.8 watts 
125 125 122 148° watts 
350 850 400 550 ~=watts 
25 1.0 O72, 2.6 pet. 


*Note—This set of operating conditions is for voice work of an intermittent nature and cannot be used at full signal 
for testing with a sine wave. In any event, average plate dissipation with normal voice modulation must not exceed 


125 watts per tube. 
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The PL-4D21A is a 175-watt dissipation radiation-cooled power tetrode unilaterally interchangable with 
the 4D21/4-125A. The PL-4D21A may be substituted for the 4D21/4-125A in all applications without circuit 
changes. Because of the increased plate radiating area made possible by the unique Penta ribbed design, direct 
substitution of the PL-4D21A will result in cooler tube operation. Where circuits allow increased input, and 
where, a small amount of air cooling can be supplied, substitution of the PL-4D21A in equipment designed for the 
4D21/4-125A will allow a substantial increase in useful power output. 


ELECTRICAL CHARACTERISTICS 


Filament -- Thoriated Tungsten 

Voltage - - - ---------------+-----+57--7---------- 5, 0 volts 

Current --=---=-- = -- e-F eee eee et te ee err rte re ee 6.5 amperes 
Grid-Screen mu Factor - - - - --------+-------+---+--+--+--+=-- See) 
Transconductance (2500 v. Eb, 400 v. Ecg, 70 ma, Ib) worm ee eee ee ee ee 3050 wmhos 
Interelectrode Capacitances 

Grid-Plate ----------------------+--++-------- 0.05 put 

Input = = —"S"=.e ae = = Si eee aR eH he Bee Be RK ee eH ee 10.8 ppt 

Output === =--- = hm ef ke ew ee Be er eee Bee ee eh Be eee ge [Le 

MECHANICAL CHARACTERISTICS 

Base - ----------------+5+-7-7--75+-77-7-7----+---- 5-pin, metal shell 
Basing - -------------+-- - ee ee er ee eer eer eee ee EIA type 5 BK 
Mounting Position - - - ---------+--+--+--+--+------ Vertical, base up or down 
Maximum Overall Dimensions 

Length - ---------+----=-- + - ee ee ee ee ee eH eee He 5.69 inches 

Diameter - - --------+---+-+--- +--+ 27-7 -- 5-7 ------- 2, 82 inches 
Net Weight - - ----------------+-------+----+---+--- 6,5 ounces 

MAXIMUM RATINGS (Continuous Commercial Service) 
Class C Class C Class AB, Class AB2 
FM or CW Plate Mod2 Audio Audio 

D-C Plate Voltage 3000 2500 3000 3000 volts max, 
D-C Screen Voltage 400 400 600 400 volts max, 
D-C Grid Voltage ~500 -500 -500 -500 volts max, 
D-C Plate Current 225 200 225 225 ma. max, 
Plate Dissipation! 175 115 175 175 watts max. 
Screen Dissipation 20 20 20 20 watts max. 
Grid Dissipation 5 5 5 5 watts max. 


1 Base and envelope cooling by normal convection is adequate for plate dissipation up to 125 watts. When plate 
dissipation exceeds 125 watts, forced air cooling of both base and envelope are required. When cooling is 
required, 5c.f,m. of cooling air should be passed through the base, and small fan delivering 50-100 c.f. m, 
of free air should be directed at the upper portion of the tube envelope. Envelope cooling is adequate when 
plate seal and envelope temperatures do not exceed 200° C, 


bo 
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The Penta PL-4E27A is a beam pentode suitable for use as an amplifier, oscill- 
ator, or modulator. In Class-C service it will deliver over 400 watts of usable power 
output with approximately two watts-driving power. As a Class-ABj, linear amplifier, 
the PL-4E27A will provide up to 280 watts of usable power output. 


The PL-4E27A has a maximum plate dissipation rating of 125 watts and a maxi- 
mum plate voltage rating of 4000 volts at frequencies up to 75 Mc. Adequate cooling is 
provided by convection and radiation, except in high ambient temperatures and at fre- 
quencies above 75 Mc., where forced-air circulation may be necessary. 


ELECTRICAL CHARACTERISTICS 


Filament: Thoriated tungsten 


Voltage 5. 0 volts 

Current 7.5 amperes 
Grid-Screen Mu Factor 5.0 
Interelectrode Capacitance 

Grid-Plate 0.08 put 

Input 10.5 ppt 

Output 4.7 ppt 
Transconductance (2500 v. Ep, 500 v. Ee2, Ov. Eg3, 

50 ma. Ip) 2500 wmhos 
Maximum Frequency for Full Ratings 75 Mc. 
MECHANICAL CHARACTERISTICS 

Mounting Position Vertical, base up or down 
Base Giant 7-pin, metal shell 


Connections See drawing 


Maximum Overall Dimensions 
Length 6.19 inches 


Diameter 2.75 inches 
Net Weight (average) 6 ounces 


Recommended socket -- E. F. Johnson Co. No. 122-237 or equivalent 
May 1, 1960 
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MOUNTING 


The PL-4E27A must be mounted vertically, 
base upor down. The metal base should be grounded. 
The plate lead should be flexible. 


The tube base fits E. F. Johnson Co. No. 
122-237 seven-pin ceramic socket. This socket has 
a central ventilating hole, and if a socket made by an- 
other manufacturer is used, it should be made certain 
that the socket has a similar hole. 


COOLING 


A heat-dissipating connector must be used at 
the plate terminal, and provisions made for the cir- 
culation of air through the socket and the hole of the 
base. 


Although convection and radiation cooling will 
normally be adequate when the tube is operating at 
frequencies below 75 Mc., it may be necessary to 
provide forced-air cooling at higher frequencies. The 
temperature of the plate and base seals must not ex- 
ceed 225° C. Forced-air cooling, regardless of fre- 
quency, will be beneficial to the tube. 


Metal-based tubes, such as the PL-4E27A, 
should not be sub-mounted. Sub-mounting does not 
improve isolation of the input and output.circuits, and 
can prevent the proper circulation of cooling air. 


OPERATION — GENERAL 


Maximum ratings and typical operating condi- 
tions for the PL-4E27A are given in the accompanying 
tabular data, 


Filament voltage should be maintained as 
closely as possible to the rated value of 5.0 volts. 
Variations up to 10 per cent of this value are permiss- 
ible, but decreased tube life and variations in power 
output may occur with prolonged operation at voltages 
more than five per cent from the rated value. 


Screen-grid input exceeding the maximum rat- 
ing can cause permanent damage to the PL-4E27A. If 
screen voltage is obtained from a power supply separ- 


MAXIMUM RATINGS 
CCS (Continuous Commercial Service) 


Class C 
CW or FM 
D-C Plate Voltage 4000 
D-C Screen-Grid Voltage 750 
D-C Suppressor-Grid Voltage 75 
D-C Control-Grid Voltage -500 
D-C Plate Current 200 
D-C Control-Grid Current 10 
Control-Grid Dissipation 5 
Screen-Grid Input 20 
Suppressor-Grid Input * 20 
Plate Dissipation ; 125 
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ate from the plate voltage supply, the circuit should 
be arranged so that it is impossible to apply screen 
voltage without plate voltage. 


RADIO-FREQUENCY OPERATION 


When care is taken to isolate the input and 
output circuits, and the suppressor and screen grids 
are effectively grounded for radio frequencies, the 
PL-4E27A may in most cases be operated without 
neutralization. In low-distortion Class- AB linear 
amplifier service, where reaction on the driver cir- 
cuit must be eliminated entirely, it is good practice 
to neutralize the small feedback capacitance of the 
tube. 


For maximum power gain and efficiency, the 
screen voltage applied to the tube in r-f amplifier 
applications should be no less than 500 volts, anda 
positive voltage of approximately 60 volts should be 
applied to the suppressor grid. The tube maybe oper- 
ated with a screen voltage as low as 350 volts, and 
with the suppressor grid operated at zero potential. 
However, either of these conditions will result in an 
increase indriving power requirements. Additionally, 
efficiency at low plate voltages will be sacrificed with 
zero-voltage operation of the suppressor grid. 


In Class- AB linear amplifier service, the 
screen voltage for the PL-4E27A must be obtained 
from a well-regulated source, to prevent excessive 
screen voltage variations due to the changes in screen 
current which occur between zero-signal and full - 
signal conditions. 


The suggested Class-AB, linear r-f amplifier 
operating conditions tabulated on page three result in 
third-order distortion products approximately 25 db 
below peak envelope power output, without the use of 
degenerative feedback. 


In Class-AB applications, grid bias voltage 
for the PL-4E27A must be obtained from a fixed bias 
supply. The internal resistance of the bias source 
should not exceed 2000 ohms. Partial grid leak bias, 
in combination with fixed or cathode bias, or both, 
may be used in Class-C application. 


Class AB, 


Class ABo 
Audio or R-F Audio or R-F 

4000 4000 volts 
750 750 volts 
75 75 volts 
volts 

200 200 ma. 

10 ma, 
9) watts 
20 20 watts 
20.75 20 watts 
125 125 watts 
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Suppressor grid voltage may be obtained from 
any source capable of supplying approximately 60 volts 
at 10 ma. Although the suppressor grid voltage re- 
quirements are not critical, the voltage should be be- 
tween 50 and 100 volts for best utilization of the sup- 
pressor gridaction. Aconvenient source of suppressor 
grid voltage is a high-resistance voltage divider be- 
tween the screen grid and ground. 


High-level plate modulation may be accomplish- 
ed with any of the systems commonly used for screen- 
grid tubes: by supplying the screen grid through a 
series resistor from either the modulated or unmodu- 
lated plate supply or through an audio-frequency reactor 
from a separate low-voltage source. 


PL-4E27A 


Where maximum extended upward modulation 
above 100 per cent is desired, it is recommended that 
modulated voltage be applied to the screen grid. This 
can be accomplished by taking the screen voltage from 
the modulated plate supply through a series resistor 
or, if a low-voltage supply and series screen reactor 
are used, by connecting a low-capacitance audio 
coupling capacitor between the screen grid and the 
modulated plate supply. 


Modulation of the suppressor voltage is not 
necessary in high-level modulated applications. How- 
ever, the tube andits performance will not be adversely 
affectedif it isnecessary to obtain the suppressor grid 
voltage from the modulated screen supply. 


TYPICAL OPERATION — Class AB, Linear R-F Amplifier! 


Single-Sideband, Suppressed Carrier 
Grounded Cathode Circuit . 


D-C Plate Voltage . 2000 2000 2500 2500 volts 
D-C Screen-Grid Voltage 7 750 750 750 750 volts 
D-C Suppressor-Grid Voltage 0 60 0 60 volts 
D-C Control-Grid Voltage? ~130 -132 -134 ~136 volts 
Zero-Signal D-C Plate Current 40 40 35 30 ma. 
Zero-Signal D-C Screen Current 0.5 0.5 0.2 0,2 ma. 
Maximum-Signal D-C Plate Current 165 180 165 170 ma. 
Maximum-Signal D-C Screen Current 25 16 19 15 ma. 
Maximum-Signal Peak R-F Grid Voltage 130 132 134 136 volts 
Maximum-Signal Power Input 330 360 413 425 watts 
Maximum-Signal Plate Dissipation 125 125 125 125 watts 
Maximum-Signal Useful Power Output? 195 220 265 280 watts 

1 D-C Current values shown are for peak conditions, or for single-tone modulation at full signal. 

2 Approximate value; adjust to give stated zero-signal plate current. 

3 Peak envelope power delivered to load from typical amplifier. So-called "plate power output" is approximately 10 per cent higher than 
values shown. ; 

TYPICAL OPERATION — Class C C-W or FM Amplifier 

Grounded-Cathode Circuit 
D-C Plate Voltage 2000 2000 2500 2500 3000 3000 volts 
D-C Screen-Grid Voltage 500 500 500 500 500 500 volts 
D-C Suppressor-Grid Voltage 0 60 0 60 0 60 volts 
D-C Control-Grid Voltage ~150 ~150 -170 -170 -200 -200 volts 
D-C Plate Current 185 220 190 222 163 187 ma 
D-C Screen-Grid Current 29 30 27 26 20 19 ma 
D-C Suppressor-Grid Current 0 6 0 5 0 5 ma 
D-C Control-Grid Current 8 10 8 10 6 7 ma 
Peak R-F Grid Voltage (approx. ) 160 174 182 191 190 198 volts 
Driving Power (approx. ) ee | 2.4 2.0 ot 16 2.0 watts 
Plate Power Input - 370 440 475 555 490 560 watts 
Plate Dissipation 125 125 130 130 130 125 watts 
Useful Power Outputl 225 285 285 375 325 405 watts 

1 Actual power output delivered to load from typical amplifier. So-called "plate power output"! is approximately 10 per cent higher than 
values shown. 
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The PL-5C22/HT415 is a low-jitter hydrogen thyratron designed for use in line-type radar modulators. 
A single PL-5C22/HT415 will provide a pulse power output of over 2 megawatts in pulse modulator 
service. 

ELECTRICAL CHARACTERISTICS 


Cathode --- Coated Unipotential 


Heater Voltage - - ------------------------ 6.3 volts 
Heater Current ------------------------- 10.5 amperes 
Heating time (minimum) - - - - - ----------------- 5 minutes 


Anode Ratings 


Peak Forward Voltage ---------------------- 16.0 max. kv. 

Peak Inverse Voltage - ---------------------- 16.0 max. ky.1 
D-C Supply Voltage - ----=-----------+-+=---+----- 4,5 min. Kv. 
Peak Current - ------------------------- 325 Max. amperes 
Average Current - - ---------------+----+---- 200 max. Ma. 
Rate of Current Rise - ---------------------- 1500 max. a/us. 
ANTI ECP ah eo me oe ee meas me ea meee .005 max. psec. 


The product of peak anode voltage, peak anode current 
and pulse repetition rate must not exceed 3.2 x 109. 


Grid Drive Ratings 


Peak Positive Voltage - - --------------------- 200 min. volts 
Time of Rise (26 to 70 per cent) - ----------------- 0.5 max. ps. 
Duration (70 per cent amplitude) - - - --------------- 2.0 min. pus. 
Peak Inverse Voltage - - --------------------- 200 max. volts 
Source Impedance - ----------------------- 500 max. ohms 


MECHANICAL CHARACTERISTICS 


Mounting Position - - ----------+-+--+-+-+--------- Any? 
Base = === ea am am meee em me ee eee He EIA A4-18 
Basing - ----------------+-------------- See base diagram 
Maximum Overall Dimensions 
Length ----------------------------- 8.75 inches 
Diameter - --------------------------- 2.56 inches 
Net Weight (approx.) - ----------------------- 10 ounces 


1 During the first 25 microseconds following the pulse, the peak inverse voltage must not be more than 
5 kv. and must not be less than 5 per cent of the peak forward voltage. 

Measured at the tube socket with thyratron grid disconnected. 

Clamping permissible by the base or to bulb in the area up to 4-1/2 inches above top of the base. 
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The Penta PL-5D22/4-250A is a power connector must be used for all classes of service at 
tetrode with a maximum plate dissipation rating of all frequencies. Forced cooling of the envelope 
250 watts. Cooling for normal operation is by radi- and of the radiator-type plate connector, in addi- 
ation and by forced air cooling of five cubic feet tion to forced cooling of the base, is required for 
per minute through the base. A radiator-type plate normal operation at frequencies above 30 Mc. 


ELECTRICAL CHARACTERISTICS (Average) 
Filament: Thoriated Tungsten 
Voltage (+ 5 per cent) 5.0 volts 
ee eee eee eee ee ee ee 4 gainperes 
CRI CSE ECE CMI LACEOLg coe = ete me tet 2 ae Sy Se ee en Se ee | 
Transconductance (2500 v. Ey, 500 v. E,2, 100 ma. I.) 4000 yumhos 
Interelectrode Capacitances 
Grid-Plate 0.12 unf. 
Input 12.7 ppf. 
Output 4.5 yn. 


Maxinunimarequencymroterulle Ratings eee meee fe Uo 2) a ee eM 


MECHANICAL CHARACTERISTICS 
Mounting Position—Vertical, base up or down 
Base—5-pin metal shell 
Basing—RTMA type 5BK 


Maximum Overall Dimensions 


Length 6.38 inches 


Diameter 3.56 inches 


Net Weight 8.0 ounces 


Recommended Socket—Johnson 122-275, National HX-100, or equivalent. 
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COOLING 


Forced-air cooling of the base and base seals 
of the PL-5D22/4-250A is required for all classes 
of operation. Such cooling normally is provided 
through use of a tube socket having holes which 
align with the holes in the tube base, and with a 
small fan or blower to pressurize the chassis upon 
which the tube is mounted. Alternatively, when 
an open chassis is used, a small fan or blower may 
be used with the outlet air stream directed at the 
tube socket. A minimum air flow of five cubic feet 
per minute through the base of the tube is re- 
quired during the period that filament power is 
applied. 


Adequate cooling of the envelope and plate 
seal for operation at frequencies below 30 Mc. can 
be obtained by convective air flow. Above 30 Mc. 
the air stream from a small fan or blower directed 
at the upper portion of the envelope normally will 
provide adequate cooling. In any event, the tem- 
perature of the plate cap should not be permit- 
ted to exceed 170°C for any class of continuous 
service. 


RADIO-FREQUENCY OPERATION 
The PL-5D22/4-250A is especially suited for 


use as a radio-frequency power amplifier. The 
compact construction and low interelectrode ca- 
pacitances permit operation at full ratings at fre- 
quencies as high as 75 Mc. Operation at reduced 
ratings may be attained at frequencies as high as 
120 Mc. 


Under normal operating conditions, the 
PL-5D22/4-250A requires an unusually small 
amount of driving power for a specified value of 
plate power output. The high power sensitivity of 
the type permits a reduction in the power require- 
ments imposed upon the preceding driver stage, 
but requires that adequate precautions be taken to 
minimize the feedback of energy from the output 
circuit back to the input circuit of the tube. 


AUDIO-FREQUENCY OPERATION 


The high power sensitivity of the PL- 
5D22/4-250A makes it well suited for use as an 
audio-frequency power amplifier or modulator in 
push-pull Class AB, or Class AB, service. In these 
classes of operation a pair of PL-5D22/4-250A’s 
can give relatively high audio-frequency power 
output with low driving power and low harmonic 
distortion. Under Class AB, opetating condition 
both grid bias and screen voltage must be obtained 
from a source having relatively good regulation. 
A series-connected string of voltage regulator tubes 
connected so as to regulate the output voltage of 
the screen-voltage supply normally will prove ade- 
quate. Grid bias voltage may be obtained from 
batteries or from a supply having a bleeder resis- 
tor of 250 ohms or less. 


Under Class AB, operating conditions, the d-c 
screen voltage must be obtained from a supply 
having good regulation, but the internal impedance 
of the bias supply is not of critical importance. 
However, the -effective grid circuit resistance per 
tube should not exceed 250,000 ohms. 


MAXIMUM RATINGS—C CS (Continuous Commercial Service) 


(Frequencies below 75 Mc.) Class C Plate Mod. Class AB, Class AB, 
FMorC.W. Class C Audio Ampl. Audio Ampl. 

D-C Plate Voltage 4000 3200 4000 4000 volts 
D-C Screen Voltage 600 600 600 600 volts 
D-C Grid Bias —500 —500 volts 

D-C Plate Current 350 275 350 350 ma. 
Plate Dissipation 250 165 250 250 watts 
Screen Dissipation 35 a Bd 35 watts 
Grid Dissipation 10 10 10 10 watts 
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TYPICAL OPERATION—Class C C-W or FM Amplifier 


Frequencies below 75 Me. 


D-C Plate Voltage 2500 3000 4000 volts 
D-C Screen Voltage 500 500 500 volts 
D-C Grid Voltage —150 —175 —225 volts 
D-C Plate Current 300 333 313 ma. 

D-C Screen Current 60 60 45 ma. 

D-C Grid Current 9 9 9 ma. 

Plate Dissipation 175 225 250 watts 
Screen Dissipation 30 30 30 ~=watts 
Grid Dissipation 0.3 0.6 0.5 watts 
Peak R-F Grid Voltage (approx.) 220 260 300 volts 
Driving Power (approx.) WoW Dee 2.5 watts 
Plate Power Input 750 1000 1250 watts 
Plate Power Output 575 775 1000 watts 


TYPICAL OPERATION—Class C Amplitude-Modulated Amplifier, Carrier Conditions 


D-C Plate Voltage 

D-C Screen Voltage 

D-C Grid Voltage 

D-C Plate Current 

D-C Screen Current 

D-C Grid Current 

Plate Dissipation 

Screen Dissipation 

Grid Dissipation 

Peak A-F Screen Voltage 
Peak R-F Grid Voltage (approx.) 
Driving Power (approx.) 
Plate Power Input 

Plate Power Output 


Frequencies below 75 Me. 


2500 3000 ~—srvoits 
400 400 volts 
—200 —310 volts 

200 225 = ma. 

30 30 =ma. 

9 9 ma. 
125 165 watts 
2 12 watts 
1.8 2.7 watts 
350 350 ~—svoiits 
250 360 ~—svoiits 
zal 3.1 watts 
500 675 watts 
375 510 watts 


TYPICAL OPERATION—Class AB, A-F Power Amplifier or Modulator (Sine Wave, Two Tubes) 


D-C Plate Voltage 2000 2500 3000 _ ~—s voit 
D-C Screen Voltage 600 600 600 volts 
D-C Grid Voltage —105 —110 —115 volts 
Zero-Sig. D-C Plate Current 110 120 120. ma. 
Max.-Sig. D-C Plate Current 405 430 416 ma. 
Zero-Sig. D-C Screen Current —0.3 —0.3 —0.3 ma. 
Max.-Sig. D-C Screen Current 22 13 Lie mae 
Plate-to-Plate Load Resistance 9170 11,400 15,000 ohms 
Peak A-F Grid-to-Grid Signal 175 180 186 volts 
Driving Power 0 0 0 watts 
Max.-Sig. Plate Dissipation (per tube) 175 225 250 watts 
Max.-Sig. Plate Power Output 460 625 750 watts 
Total Harmonic Distortion 2 2 2.5 pet. 


TYPICAL OPERATION—Class AB, A-F Power Amplifier or Modulator (Sine Wave, Two Tubes) 


D-C Plate Voltage 2000 
D-C Screen Voltage 300 
D-C Grid Voltage —48 
Zero-Sig. D-C Plate Current 120 
Max.-Sig. D-C Plate Current 510 
Zero-Sig. D-C Screen Current 0 
Max.-Sig. D-C Screen Current 26 
Plate-to-Plate Load Resistance 8000 
Peak A-F Grid-to-Grid Signal 200 
Average Driving Power (Max. Sig.) Zed 
Peak Driving Power (Max. Sig.) ro. 
Max.-Sig. Plate Dissipation (per tube) 185 
Max.-Sig. Plate Power Output 650 
Total Harmonic Distortion 4 


2500 
300 
= 
120 
500 


3000 
300 
——33 
123 
475 
0 
33 
16,000 
200 

1.9 

4.6 

190 
1045 

4.6 


volts 
volts 
volts 
ma. 


ma. 
ma. 
ohms 
volts 
watts 

watts 
watts 
watts 


pet. 
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2 _ eeseeee Screen Grid Current — Amperes 
dk a —=== Control Grid Current — Amperes 
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The PL-161 is a miniaturized low-jitter, pulse-service hydrogen thyratron having characteristics sim- 
ilar to those of the PL-5C22/HT415, but with reduced overall height. The PL-161 is more than two 
inches shorter than the PL-5C22/HT415, and will provide pulse power outputs of over 2 megawatts in 


typical line-type modulator service. 


ELECTRICAL CHARACTERISTICS 


Cathode --- Coated Unipotential 
Heater Voltage - ------------+--+----+-------- 
Heater Current - ----------+-+-+-+--+----+--+---- 
Heating time (minimum) - - - -------+------------ 


Anode ratings 
Peak Forward Voltage- - - - -------------+4+-+----+- 


Peak Inverse Voltage - ---------------------- 
D-C Supply Voltage - - - --------------------- 
Peak Current - ---------------------+---- 
Average Current -------------= 5 --- =e ---- 
Rate of Current Rise - ---------------------- 
TEINS PS Sh Oe a ad et el hl et aed | ie) pete CSS te 

The product of peak anode voltage, peak anode current 

and pulse repetition rate must not exceed 3.2 x 10”. 


Grid Drive Ratings 
Peak Positive Voltage - ---------------------- 


Time of Rise (26 to 70 per cent) - ----------------- 
Duration (70 per cent amplitude) - - ---------------- 
Peak Inverse Voltage - ---------------------- 
Source Impedance - ----------------------- 


MECHANICAL CHARACTERISTICS 


6.3 volts 
10.5 amperes 
5 minutes 


GO) mab, Ne 

16.0 max. ky. 1 
3.5 min. Kv. 

325 max. amperes 
200 max. Ma. 
1500 max. a/us. 
.005 max. usec. 


200 min. volts 
0.5 max. us. 
2.0 min. ps. 
200 max. volts 
500 max. ohms 


Mounting Position - - - - - - -----+---------------- Any? 
Base -----------+------- = - - ee ee eee 7-pin with ceramic wafer* 
Basing - - ----------------------------- See base diagram 
Maximum Overall Dimensions 
Length ----------------------------- 6.25 inches 
Diameter - --------------------------- 2.56 inches 


1 During the first 25 microseconds following the pulse, the peak inverse voltage must not be more than 


5 kv. and must not be less than 5 per cent of the peak forward voltage. 
Measured at the tube socket with the thyratron grid disconnected. 
Clamping, if any, should be to the ceramic wafer. 

4 Fits E. F. Johnson No. 122-237 socket, or equivalent. 
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GRID 
SUPER JUMBO -4-PIN BASE 


The PL-165A is a pulse-service hydrogen thyratron having external physical characteristics similar to 
those of the 4C35, but featuring electrical capabilities intermediate between those of the 4C35 and the 
5C22/HT415. The PL-165A is particularly useful in applications where the capabilities of the 4C35 are 
exceeded, but where space is too limited to allow the use of the 5C22/HT415. 


ELECTRICAL CHARACTERISTICS 
Cathode --- Coated Unipotential 


Heater Voltage - ------------------------- 6.3 volts 
Heater Current- ------------------------- 7.8 amperes 
Heating time (minimum) - - - - ------------------ 5 minutes 
Anode ratings 
Peak Forward Voltage ---------------------- 12.0 max. kv. 
Peak Inverse Voltage - ---------------------- 12.0 max. kv. 1 
D-C Supply Voltage - - ---------------------- 3.0 min, Livy: 
Peak Current -------------------------- 225 max. amperes 
Average Current - --------------------+----- 150 max. Ma. 
Rate of Current Rise - ---------------------- 1000 max. a/ps. 
Time Jitter -------------+-------+-+-+--+-+--- 005 max. psec. 
The product of peak anode voltage, peak anode current 
and pulse repetition rate must not exceed 2.4 x 109. 
Grid Drive Ratings” 
Peak Positive Voltage - ---------------------- 200 min. volts 
Time of Rise (26 to 70 per cent) - ----------------- 0.5 max. ps. 
Duration (70 per cent amplitude) - - - --------------- 2.0 min. ps. 
Peak Inverse Voltage - - -------------+--------- 200 max. volts 
Source Impedance - ----------------------- 500 max. ohms 
MECHANICAL CHARACTERISTICS 
Mounting Position - - - - -----------------~---+---- Any? 
Base - - - - - oe Se RI oh ell RCD at ST EIA A4-18 
Basing -------------------+--+--+---+----+---- See base diagram 
Maximum Overall Dimensions 
Length- ------------------------+------ 6.50 inches 
Diameter ---------------------------- 2.56 inches 


5 kv. and must not be less than 5 per cent of the peak forward voltage. 
2 Measured at the tube socket with the thyratron grid disconnected. 


During the first 25 microseconds following the pulse, the peak inverse voltage must not be more than 


3 Clamping permissible by base or to bulb in area up to 2 inches above top of the base. 


Form 514R 
July 20, 1959 


¥ 
Boe 
San 
scm 
* 
i 
a ul 
3 me SE 
Tht . 
of 
iss 
i 
| 
ie 
i ' 
" 


2 


r och CNRS sec wy - igi 
Pe 


ge? FR ARPA ey Rai, 


oe ees i 
cae wales) 
; ny 
‘ 
i 
i 
i rs eo en 
\ ' ; 
‘9 “ 7 i) a li 1 } 7 
a ci. ' ier fh i 
: Pieter 
. ii ae ; eso) 
bg Seale } | 
if A 
\ aL ae 
nee i ae ie 
Fi ! t. f 
Ly f 
5 in 3 ‘G iy 
mo v 
5 
eth 


“4 
; 
IS 
' 
=f 


"DIA. MAX- - 
+003" 
plestya.’ 16" 


Seal Gy as 
2 ~ “64 


i 
+003" | 4 ” 
2SDA. pip7 Stig 


NORMALLY CLOSED NORMALLY OPEN 
/ <(=)-3 


Jes tia, 90F 
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The Penta PL-169A is a single-pole double-throw switch enclosed in an evacuated 
glass envelope. This switch is particularly suited to high-voltage transfer applications, 
where a compact switch is required for transfer between circuits when current is not 
flowing, or for low-voltage switching applications in explosive atmospheres or where 
ambient pressure conditions make exposed-contact switches unsuitable. 


The PL-169A is actuated by an external d-c solenoid, which must be located as 
shown in the drawing above. 1 


ELECTRICAL CHARACTERISTICS 


Peak Voltage (between open contacts) - - - -------- 21,000 Max. Volts 
Peak Current (pulses, 1 millisecond max. duration), - - - - - 500 Max. Amps. 
Average Current (250 volts, 60 cycles, a-c) ------- - 30 Max. Amps. 


Operation with Recommended Coil: 
CoilpVoltage:((—C) n= fa =a aia ae a 24 Volts 


Coil Current - -----------f--f+frrtrrcrer ce 560 Ma. 


MECHANICAL CHARACTERISTICS 
MOUDLIN Se HOSitiOng: sue ae ee oa eras al h Any 
erimindbiAryrangement Sg) — =) a a = = = See Drawing 


Maximum Overall Dimensions: 


MGCHOCH a — rm me oR me 5.38 Inches 
Width ----------- reer errr rc r oe 4,31 Inches 
Netuwelghte <G<0-) = — ~ya = a im 3 Ounces 


1A guitable coil is type 179-55, manufactured by Waco, Inc., 2032 Broadway, Santa 
Monica, California. 
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DESCRIPTION 


The PL-172 is a forced-air cooled, 1000- Class-AB, linear r-£ amplifier service, where 
watt plate dissipation power pentode featur- a single tube will deliver over 1500 watts of 
ing high power gain and good efficiency at useful power output. The excellent charac- 
relatively low plate voltage. This tube is teristics of the PL-172 also provide outstand- 
particularly well suited for low-distortion ing performance in Class-AB,, Class-B, and 


Class-C service. 


ELECTRICAL CHARACTERISTICS 
Cathode — Coated Unipotential 


Heater Voltage 6.0 volts 

Heater Current 7.8 amperes 
Minimum Cathode Heating Time 3 minutes 
Grid-Screen mu Factor 3.4 
Transconductance (1000 v. Eb, 500 v. Ec,, 1 a. I,) 23,000 »umhos 
Interelectrode Capacitances 

Grid-Plate 0.09 ppt 

Input 38 put 

Output 18 pyf 


MECHANICAL CHARACTERISTICS 


Base 7-pin Septar, EIA E 7-2 
Base Connections See base diagram 
Maximum Overall Dimensions 
Length 5.125 inches 
Diameter 4.032 inches 
Net Weight 3 pounds 
Cooling 
Volume of air through cooler (at 1000 watts plate dissipation) 50 c.f.m.,minimum 
Pressure drop across cooler (at 50 c. f. m.) 0.15 in. water 
Mounting Position Axis vertical, base up or down, or horizontal 


with grid pins (No’s. 2 and 6) in vertical plane. 
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PL-172 


MOUNTING 


The PL-172 may be mounted with the axis of the 
tube vertical, with the base up or down, or horizontally, 
with base pins 2 and 6 in a vertical plane. When the 
tube is mounted with the axis vertical, it should be sup- 
ported by either the lower edge or the upper flat portion 
of the suppressor grid terminal ring or by the anode 
cooler. When mounted with the axis horizontal, the tube 
should be supported by the anode cooler. The PL-172 
must not be supported by the glass or pins at the base. 


Contact to the suppressor and screen grid contact 
surfaces should be made by spring contact material in at 
least three places around the periphery of each surface. 


The base of the PL-172 fits a standard 7-pin Septar 
socket, such as the E. F. Johnson type 122-247 or 
122-248, or National Co. type HX-29. The socket should 
be located so that the glass at the base of the tube does 
not contact the socket when the tube is seated in its 
support. 

Special sockets having air-directing means, and con- 
tacts for all base pins and screen and suppressor grid 
terminals are available. The PL-184 socket has built-in 
by-pass capacitors for the screen grid and suppressor grid. 
The type PL-184A socket has a built-in by-pass capacitor 
for the screen grid, but grounded suppressor-grid contacts. 


COOLING 


Minimum anode cooling requirements for the 
PL-172, together with air flow vs. pressure drop data, are 
given by the graph below. A small amount of cooling 
air (approximately 5 c. f. m.) should be diverted over 
the base end of the tube from the anode cooling supply, 
either before or after entering the anode cooler, to limit 
the temperature of the base seals and the screen grid and 
suppressor grid contact surfaces to a maximum of 175° C. 


The pressure drop graph below refers only to 
the drop through the cooler. If additional pressure losses 
occur in the air system between the blower and the 
cooler, such as might occur in a socket or air duct, these 
losses must be added to the figure taken from the curve 
to determine the static pressure which must be main- 
tained at the blower. 


OPERATION — GENERAL 


Maximum ratings and typical operating conditions 
for the PL-172 are given in the accompanying tabular 
data. 


Heater voltage for the PL-172 should be maintained 
as closely as possible to the rated value of 6.0 volts. 
Heater voltage variations up to 10 per cent are permis- 
sible, but decreased tube life and variations in power 
output may occur with prolonged operation at voltages 
more than 5 per cent from the rated value. 


Screen-grid input in excess of the maximum rating 
can cause permanent damage to the PL-172. If screen 
voltage is obtained from a power supply separate from 
the plate voltage supply, the circuit should be arranged 
so that it is impossible to apply screen voltage without 
plate voltage. The use of a screen-grid overcurrent relay 
is recommended, to remove screen voltage immediately 
in case of excessive screen current due to circuit malad- 


MINIMUM 
AIR FLOW 


MAX. INCOMING 
AIR TEMP =40°C 


PLATE DISSIPATION, WATTS 


justment, grid bias failure, or accidental removal of plate 
circuit loading. 


In Class AB: or ABs applications, grid bias voltage 
for the PL-172 must be obtained from a fixed bias supply. 
The internal resistance of the bias source should not 
exceed 5000 ohms in Class AB: applications or 2000 
ohms in Class ABz applications. Either fixed bias or 
cathode bias, or a combination of the two is recom- 
mended for Class C applications. Partial grid leak bias, 
in combination with fixed or cathode bias, or both, may 
be used in Class C application, if desired, provided the 
total resistance of the grid leak plus the bias source does 
not exceed 5000 ohms. 


Excellent performance may be obtained from the 
PL-172 with the suppressor grid operated at cathode 
potential. For maximum efficiency at high power input 
at low plate voltages, a positive voltage of about 35 
volts should be applied to the suppressor grid. The 
actual value of suppressor voltage is not critical, and 
voltages between 25 and 45 volts may be used with only 
minor differences in performance. The internal resis- 
tance of the suppressor-grid voltage supply should not 
exceed 3000 ohms. 


RADIO-FREQUENCY OPERATION 


In most ordinary Class-C applications, the PL-172 
may be operated without neutralization, provided the 
suppressor and screen grids are effectively grounded for 
radio frequencies. In low-distortion Class AB: linear 
amplifier service, where reaction on the driver circuit 
must be entirely eliminated, it will usually be found 
advisable to neutralize the small feedback capacitance of 
the PL-172. 


A metal chassis or equivalent means should be pro- 
vided to separate the input and output circuits of an 
amplifier employing the PL-172. Reasonable precautions 
should be observed in regard to by-passing and shielding 
of the supply leads to prevent coupling between input 
and output through external circuits. 


When it is desired to apply voltage to the suppressor 
grid of the PL-172, it is recommended that the suppressor 
grid by-pass capacitor or capacitors be located on the 
anode side of the chassis. The total suppressor-grid 
by-pass capacitance should be sufficient to result in a 
reactance of 3 ohms or less at the operating frequency. 
The d-c supply lead to the suppressor grid should either 
be located entirely on the anode side of the shielding, or 
fed through an effective r-f choke located well out of the 
field on the plate tank circuit and again by-passed before 
passing through the shielding into any compartment 
exposed to the control grid circuit. 


For Class-AB: linear amplifier service, the screen ~ 


voltage for the PL-172 must be obtained from a well 
regulated source, to prevent excessive screen voltage 
variations due to the changes in screen current which 
occur between zero-signal and full-signal conditions. 


The tabulated suggested Class AB: linear r-f ampli- 


filer operating conditions given on page three result in 
third-order distortion products approximately 25 db below 
peak envelope power output, without the use of degen- 
erative r-f feedback. Reduced grid bias voltage and 
correspondingly higher zero-signal plate and screen cur- 
rent will reduce distortion at the expense of a reduction 
in efficiency. 


STATIC PRESSURE DROP 
ACROSS COOLER 


Page Two PL-172 AIR COOLING CHARACTERISTICS 


MAXIMUM RATINGS 


CCS (Continuous Commercial 


D-C Plate Voltage 

D-C Screen-Grid Voltage 
D-C Suppressor-Grid Voltage 
D-C Control-Grid Voltage 
D-C Plate Current 

D-C Control-Grid Current 
Control-Grid Dissipation 
Screen-Grid Input 


Plate Dissipation 


Service) 


Class-C 
CW or FM 


3000 
500 
75 


Class-AB, 
Audio or RF 


3000 
500 
75 


TYPICAL OPERATION — Class AB, Linear R-F Amplifier’ 


Single-Sideband, Suppressed Carrier 
Grounded Cathode Circuit 

D-C Plate Voltage 2000 
D-C Screen-Grid Voltage 500 
D-C Suppressor-Grid Voltage 35 
D-C Control-Grid Voltage? —110 
Zero-Signal D-C Plate Current 200 
Zero-Signal D-C Screen Current 12 
Maximum-Signal D-C Plate Current 800 
Maximum-Signal D-C Screen Current 43 
Maximum-Signal Peak R-F Grid Voltage 110 
Maximum-Signal Power Input 1600 
Maximum-Signal Useful Power Output 1040 


50 
115 
2000 
1140 


40 
115 
2000 
1260 


D-C current values shown are for peak conditions, or for single-tone modulation at full signal. 
Approximate value; adjust to give stated zero-signal plate current. 
Peak envelope power delivered to load from typical amplifier. 


TYPICAL OPERATION — Class C C-W or FM Amplifier 


Grounded-Cathode Circuif 
D-C Plate Voltage 

D-C Screen-Grid Voltage 

D-C Suppressor-Grid Voltage 
D-C Control-Grid Voltage 

D-C Plate Current 

D-C Screen-Grid Current 

D-C Control-Grid Current 

Peak R-F Grid Voltage (Approx.) 
Driving Power (Approx.) 

Plate Power Input 


Useful Power Output’ 


2000 
500 
35 
-175 
850 
42 
10 
188 
Eg 
1700 
1155 


* Actual power output delivered to load from typical amplifier. 


2500 
500 
35 
—200 
840 
40 
10 
210 
2al 
2100 
1440 


Class-AB1 
Audio or RF 


3000 
600 
7/3) 


800 


30 
1000 


3000 
500 
35 
—200 
820 
42 
10 
210 
Dal 
2460 
1770 


volts 
volts 
volts 
volts 
ma. 
ma. 
watts 
watts 


watts 
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CONSTANT CURRENT CHARACTERISTICS 
SCREEN VOLTAGE = 500 V. 
SUPPRESSOR VOLTAGE= 0 
PLATE CURRENT, AMPERES 
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GRID 
SUPER JUMBO - 4-PIN BASE 


The PL-174 is a miniaturized low-jitter, pulse-service hydrogen thyratron having character- 
istics similar to those of the PL-5C22/HT415, but with reduced overall height. The PL-174 
will provide a pulse power output of over 2 megawatts in typical line-type modulator service. 


ELECTRICAL CHARACTERISTICS 


Cathode -- Coated Unipotential 


Voltage - - - --- - 
Current - - - - - - 
Heating time (Minimum) 


Anode Ratings 
Peak Forward Voltage 


Peak Inverse Voltage 

D-C Supply Voltage - 
_ Peak Current - - - - 
C Average Current - - 

Rate of Current Rise - 


Ibbbeels Nbhgdese Soo oe o = 


The product of peak anode 
pulse repetition rate must 


Grid Drive Ratings 
Peak Positive Voltage 


Time of Rise (26 to 70 per cent) - - - - - - 
Duration (70 per cent amplitude) - - - - - - 


Peak Inverse Voltage 
Source Impedance - - 


MECHANICAL CHARACTERISTICS 


Basing SSS he ee 


Das Ci — =n 
Maximum Overall Dimensions 
Length - - - - - = - 
Diameter - - - - = - 


ir ee eee 6.3 volts 
-~------ - 410.5 amperes 
A ee 3 minutes 


Meats eat te Tenn Ge Otirias ek Va 
ty Bore ta eae 16.0 max. kv. 
Aye mee een eee ne Sly Slicsbbay, US 
----+-- - - 325 max. amperes 
CE aT yy ae eR - 225 max. ma. 
eo) 6 ee PS 00iinaxceayus: 
eS Pe tse cle .005 max. usec. 


voltage, peak anode current and 
not exceed 3.9 x 107. 


ee 200 min. volts 
mi bien ge ele pe 0.5 max. us. 
en Z20smin. us. 
Be en et 200 max. volts 
Sore) ere eee aS 500 max. ohms 


ey Sr Any? 
ear BA) 2 aa - - EIA A-4-18 
~- --- -- - See base diagram 


Se ee ee ee 7.25 inches 
2 Eee Genes - 2.56 inches 


: During the first 25 microseconds following the pulse, the peak inverse voltage must not be 


more than 5 kv. 


Measured at the tube socket with the thyratron grid disconnected. 
3 Clamping permissible by base or to bulb in area up to 2 inches above top of the base. 
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The PL-175A is a 400-watt plate dissipation beam pentode which incorporates the 
exclusive Penta vane-type suppressor grid. In most cases, the tube may be used to re- 
place directly the 4-400A, with no circuit modifications, and only slight readjustment of 
tuning controls. In Class AB, amplifier applications, such replacement can result in 20% 
to 40% greater output. The suppressor grid terminates in the tube base shell, and is de- 
Signed to be operated at zero voltage. The base shell must be grounded to the chassis by 
means of suitable spring clips. 


ELECTRICAL CHARACTERISTICS 


Filament -- Thoriated Tungsten 


Voltage 5.0 volts 
Current 14,5 amperes 
=~ Grid-Screen Amplification Factor 400 
o) Interelectrode Capacitances 
Grid-Plate 0.06 pyfd. 
Input 15.1 ppfd. 
Output 9.8 pyfd. 


MECHANICAL CHARACTERISTICS 


Base 5-pin, metal shell 
Maximum Overall Dimensions 
Length 6.63 inches 
Diameter 3.56 inches 


MAXIMUM RATINGS = CCS (Continuous Commercial Service) 


Class-AB, Class-C 
R-F or Audio CW or FM 

D-C Plate Voltage 4000 4000 max. volts 

D-C Screen Voltage 1000 600 max. volts 

D-C Suppressor-Grid Voltage 100 100 max. volts 

D-C Plate Current 350 350 max. ma 

Screen-Grid Input 25 25 max. watts 

Plate Dissipation 400 400 max. watts 
r 1 June 1960 


Form 535 


TYPICAL OPERATION — Class C C-W or FM Amplifier 
Grounded-Cathode Circuit 


D-C Plate Voltage 2000 2000 2500 2500 3000 3000 4000 4000 volts 


D-C Screen-Grid Voltage 500 600 500 600 500 600 500 600 volts 
D-C Suppressor-Grid Voltage 0 0 0 0 0 0 0 0 volts 
D-C Control-Grid Voltage -160 -180 -160 -180 -160 -180 -180 -200 volts 
D-C Plate Current 350 350 350 350 350 350 350 350 ma 
D-C Screen-Grid Current 46 42 41 40 38 36 34 29 ma 
D-C Control-Grid Current 14 8 12 7 uta 6 10 6 ma 
Peak R-F Control-Grid Voltage 226 226 218 226 214 218 236 239 volts 
Driving Power (approx. ) B.1° 1.8 2.6 2. Oe ZV ih. 3° 2) 4 Pee watts 
Plate Power Input 700 700 875 875 1050 1050 1400 1400 watts 
Plate Dissipation es) 200 190 230 220 275 265 360 345 watts 
Useful Power Output 460 470 590 600 705 715 945 960 watts 

TYPICAL OPERATION’ — Class AB, Linear R-F Amplifier 

Single-Sideband, Suppressed Carrier 

Grounded Cathode Circuit 
D-C Plate Voltage 2000 2500 3000 3500 volts 
D-C Screen-Grid Voltage 750 750 750 750 ma 
D-C Suppressor-Grid Voltage 0 0 0 0 volts 
D-C Control-Grid Voltage? -135 -143 -150 -160 volts 
Zero-Signal D-C Plate Current 125 100 80 75 ma 
Zero-Signal D-C Screen Current 3 1 1 1 ma 
Maximum-Signal D-C Plate Current 350 350 350 350 ma 
Maximum-Signal D-C Screen Current 37 35 29 24 ma 
Maximum-Signal Peak R-F Grid Voltage 135 143 150 160 volts 
Maximum-Signal Plate Power Input 700 875 1050 1225 watts 
Maximum-Signal Plate Dissipation ey lie 225 265 305 345 watts 
Maximum-Signal Useful Power Output 445 570 680 790 watts 


1 Actual useful power delivered to load from typical amplifier. 


output" is approximately 10 per cent higher than values shown. 


full signal. 


3 Approximate value; adjust to give stated zero-signal plate current. 


So-called "plate power 


D-C Current values shown are for peak conditions, or for single-tone modulation at 


COOLING- Forced air cooling of the seals at the base end of the PL-175A is required in 


all classes of service. 
base. 


A flow of 5 c.f.m. of cooling air should be passed through the 
Adequate envelope cooling at 400 watts plate dissipation requires 15 c.f.m. of 


cooling air past the envelope and across the plate seal. Proper distribution of cool- 
ing air may be obtained by the use of a type PL-Cl glass chimney, with chassis cut 


out as shown below. 


|S CUT-OUT AND SOCKET MOUNTING FOR 


CHASSI 
PROPER AIR DISTRI 
(JORNSO 


BUTION FROM 
IN NO. 122-275 SOCKET) 


0 CHASSIS 


360 *905 Dia. 


The PL-177A is a 75-watt radiation-cooled beam pentode incorporating a vane-type 
suppressor grid, to allow optimum performance with zero suppressor-grid voltage 
in many applications. Outstanding features of the PL-177A are its capabilities for 
high power output at relatively low plate voltage and low distortion as a linear r-f or 
audio amplifier. 


ELECTRICAL CHARACTERISTICS 


Filament -- Thoriated Tungsten 


Wig WOU E 2 SMS ESN Ea Syd ES NT EB De a? ae eal acy ae 6.0 volts 
CULT CUE am ee A a ee rete ee ee 3.2 amperes 
Grid-Screen Amplification Factor - - - - - - - ---- - - 5 


Interelectrode Capacitances 


aCe ALC erm) em em Ca ha Cer me i me 0.06 upfd. 
PU am aimee etm, Lome ens) Ya i St Te a a mee 7.5 pptd 
BORA FOU ee cer ree ema ma) ere een Lee re pe me oe mee 4.2 pytd 
Transconductance (500 v. Eb, 400 v. Ec2, 150 ma. Ib) - - - - 4500 pmhos 
MECHANICAL CHARACTERISTICS 
Basel --------------------- 7-pin Septar, EIA E7-2 
Maximum Overall Dimensions 
Length - -------------------+-+--- 4.38 inches 
OL Le Gs fie ee an metre tee pele oa ee eee | Tee Pe eee ea el 2.38 inches 


MAXIMUM RATINGS - CCS (Continuous Commercial Service) 


(Frequencies up to 175 Mc.) Class ABl Class C 
R-F or Audio CWor FM 

D-C Plate Voltage 2000 2000 max. volts 
D-C Screen-Grid Voltage 600 600 max. volts 
D-C Suppressor-Grid Voltage 100 100 max. volts 
D-C Plate Current 175 150 max. ma. 
Screen-Grid Input 10 10 max. watts 
Plate Dissipation 75 75 max. watts 


1 Fits Johnson No. 122-101 or 122-247 or National No. HX-29 sockets. 
15 September 1960 
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TYPICAL OPERATION — 


PL-177A 


Class C C-W or FM Amplifier 


Grounded-Cathode Circuif 


D-C Plate Voltage 600 750 
D-C Screen-Grid Voltage 400 400 
D-C Suppressor-Grid Voltage 0 0 
D-C Control-Grid Voltage -90 -90 
D-C Plate Current 150 150 
D-C Screen-Grid Current 18 17 
D-C Control-Grid Current 6 6 
Peak R-F Grid Voltage (approx. ) 130 125 
Driving Power (approx. ) 0.75; 7:0.75 
Screen-Grid Power Input eZ 6.8 
Plate Power Input 90 112 
Plate Dissipation 30 38 
Useful Power Output 55 66 
TYPICAL OPERATION — Class AB, Linear R-F Amplifier ° 


Single-Sideband, Suppressed Carrier 
Grounded Cathode Circuit 


(Intermittent Modulation) 


D-C Plate Voltage 1000 
D-C Screen-Grid Voltage 600 
D-C Suppressor-Grid Voltage 0 
D-C Control-Grid Voltage -98 
Zero-Signal D-C Plate Current 40 
Zero-Signal D-C Screen Current 0 
Maximum-Signal D-C Plate Current 175 
Maximum-Signal D-C Screen Current 10 
Maximum-Signal Peak R-F Grid Voltage 96 
Maximum-Signal Plate Power Input 175 
Maximum-Signal Plate Dissipation? 70 
Maximum-Signal Useful Power Output? 96 


Plate dissipation values shown for information only. 
with intermittent modulation, average plate dissipation will not exceed 75-watt 
maximum rating. 


1000 
400 
0 
-105 
150 


1500 
400 


Actual useful power output delivered to load from typical amplifier. 
"plate power output" is approximately 10 per cent higher, and is equal to differ- 
ence between power input and plate dissipation. 


Approximate value; adjust to give stated zero-signal plate current. 


2000 volts 
400 volts 
0 

-125 volts 

150 ma. 

12 ma. 

5 ma. 
165 volts 
0.80 watts 
4.8 watts 
300 watts 
50 watts 
220 watts 


2000 volts 
600 volts 
0 
-115 volts 
25 ma. 
0 
175 ma. 
7 ma. 
112 volts 
350 watts 
125 watts 
210 watts 


So-called 


D-C current and power values shown are for peak conditions, or for single-tone 
modulation at full signal. 


During normal operation 


G, TERMINAL 


G3 TERMINAL (PL-184 ONLY) 
TOP VIEW 


Sockets for Type PL-172 Beam Pentode 


The PL-184 and PL-184A sockets provide electrical connections and air-flow di- 
recting means for the PL-172 beam pentode. The socket includes contact provisions for 
all base pins and the screen-grid and suppressor-grid ring terminals. 


Proper use of the socket requires that it be mounted in an aperture in a pressur- 
ized chamber, such as a chassis. The drawing on the opposite side of this sheet gives 
dimensions of the chassis cut-out necessary to accommodate the socket. Proper cooling 
of the PL-172 will be obtained with a static pressure within the chassis equal to 0. 28 
inches of water. Suitable precautions should be taken to ascertain that cooling air is de- 
livered uniformly to the bottom of the socket, to prevent non-uniform air flow through the 
socket and tube. 


Radio-frequency by-pass capacitors for the screen grid are built into the PL-184 
and PL-184A sockets. The PL-184 also has a built-in suppressor grid radio-frequency 
by-pass capacitor. The suppressor grid contacts are grounded on the PL-184A socket. 


ELECTRICAL DATA 


PL-184 PL-184A 
Screen-grid By-Pass Capacitance 2000 ppfd. 2000 uyfd. 
Suppressor-grid By-Pass Capacitance 1500 pyfd. * grounded 
MECHANICAL DATA 
Maximum Overall Dimensions 6 x 6 x 3-11/16 inches 
Weight 2 pounds 


*Supplementary suppressor-grid by-pass capacitance, by means of fixed mica capacitor, 
desirable at frequencies below 30 Mc. 
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DESCRIPTION 


The Penta PL-6549 is a.75-watt dissipation 
aligned-grid pentode featuring good performance 
at low plate voltage, but also capable of good 
performance at relatively high voltage, for medi- 
um-power applications. The improved current-di- 


vision characteristics resulting from the use of a 


ELECTRICAL CHARACTERISTICS 


Voltage 


tical agp nett 


Filament — Thoriated Tungsten (Quick Wenn Ost NY 


suppressor grid permit the use of screen voltages 
approaching the plate voltage in low power appli- 
cations. This feature of the PL-6549 results in 
excellent power gain and output characteristics, 


both as an audio and radio-frequency amplifier. 


6.0 volts 


3 amperes 


casts “2 ye 
Transconduttance (500 v. E,, 400 v. Eco, Ov. Ecs, 15 me m\l\ 4500 »mhos 


Interelectrode Capacitances 


Grid-Plate TI N con We 


MECHANICAL CHARACTERISTICS 


Base! 

Basing 

Maximum Overall Dimensions 
Length 
Diameter 


Mounting Position — Vertical, base up or down 


' Fits Johnson No. 122-101 or 122-247 or National No. HX-29 sockets. 


0.09 pet 
7. ppd 
3.4 ppt 


7-pin Septar, EIA E 7-2 


See base diagram 


4.38 inches 
2.38 inches 
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MAXIMUM RATINGS —C C S (Continuous Commercial Service) 


(Frequencies below 175 Mc.) 


D-C Plate Voltage 

D-C Screen-Grid Voltage 
D-C Suppressor-Grid Voltage 
D-C Plate Current 

Plate Dissipation 


Screen-Grid Input 


TYPICAL OPERATION — Class-C CW or FM Amplifier 
Frequencies below 175 Me. 


D-C Plate Voltage 

D-C Screen-Grid Voltage 
D-C Suppressor-Grid Voltage 
D-C Control-Grid Voltage 
D-C Plate Current 

D-C Screen-Grid Current 
D-C Suppressor-Grid Current 
D-C Control-Grid Current 
Peak.R-F Grid Voltage (approx.) 
Driving Power (approx.) 
Screen-Grid Power Input 
Plate Power Input 

Plate Dissipation 

Plate Power Output 


TYPICAL OPERATION — Class-AB, A.F. 


D-C Plate Voltage 

D-C Screen-Grid Voltage 

D-C Suppressor-Grid Voltage 

D-C Control-Grid Voltage* 
Zeto-Sig. D-C Plate Current 
Max.-Sig. D-C Plate Current 
Zero-Sig. D-C Scteen-Grid Current 
Max.-Sig. D-C Screen-Grid Current 
Peak A-F Grid-to-Grid Voltage 
Plate-to-Plate Load Resistance 
Max.-Sig. Plate Dissipation’ (per tube) 
Max.-Sig. Plate Power Output 


TYPICAL OPERATION — Class-AB, A.F. 


D-C Plate Voltage 

D-C Screen-Grid Voltage 

D-C Suppressor-Grid Voltage 

D-C Control-Grid Voltage* 
Zero-Sig. D-C Plate Current 
Max.-Sig. D-C Plate Current 
Zero-Sig. D-C Screen-Grid Current 
Max.-Sig. D-C Screen-Grid Current 
Peak A-F Grid-to-Grid Voltage 
Driving Power (Max. Sig.) 
Plate-to-Plate Load Resistance 
Max.-Sig. Plate Dissipation (per tube) 
Max.-Sig. Plate Power Output 


* Approximate value. Adjust to give stated value of zero-signal plate current. 


600 
400 
70 
——90) 
150 
18 


Class-C Class-C 

FM or CW Plate Mod. 
2000 2000 
600 600 
100 100 
150 N75) 
> 50 
10 10 

750 1000 

400 400 

70 70 

—90 =-105 

150 150 

17 16 

6.5 5.5 

6 5 

125, 140 

0.75 0.70 

6.8 6.8 

112 150 

38 40 

74 110 


Class AB, 
Audio Ampl. 


2000 
600 
100 
175 

To 
10 


Class AB, 
Audio Ampl. 
2000 volts 
600 volts 
100 volts 
175 ma. 
75 watts 
10 watts 
2000 volts 
400 volts 
70 volts 
—-125 volts 

150 ma 

12 ma 

5 ma 

5 ma. 
165 volts 
0.80 watts 
4.8 watts 
300 watts 
50 watts 
250 watts 


Power Amplifier or Modulator (Sine Wave, Two Tubes) 


600 
600 
70 
—100 
70 
350 
ED, 
28 
195 
2550 
59 
92 


1000 
600 
70 
—108 
50 
320 
0.5 
20 
200 
5800 
68 
185 


1500 
600 
70 
115 
40 
240 
0.3 
14 
180 
11,700 
V3 
220 


2000 
600 
70 
—120 
30 
210 
0.1 

9 

170 
19,800 
73 
275 


volts 
volts 
volts 
volts 


Power Amplifier or Modulator (Sine Wave, Two Tubes) 


600 
400 
70 
—65 
70 
350 
1.4 
40 
210 
Die 
2700 
50 
110 


1000 
400 
70 
ae 
50 
350 
0.5 
34 
230 
1.8 
5500 
Ws, 
205 


1500 
400 
70 
—78 
40 
285 
0.2 

18 
190 
0.9 
11,100 
74 
280 


2000 
400 
70 
—85 
30 
225 
0.1 

10 
180 
0.05 
19,000 
70 
325 


volts 
volts 
volts 
volts 
ma. 


volts 
watts 
ohms 
watts 
watts 
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The PL-6569 is a 250-watt plate dissipation high-mu power triode designed 
especially for grounded-grid r-f amplifier service, but also capable of good per- 
formance in other applications. Because of its high amplification factor and high 
perveance, the PL-6569 will give power gains as high as ten as a grounded-grid 
amplifier. Effective shielding is provided within the PL-6569, and neutralization 
is not required in ordinary grounded-grid applications. 


Filament -- Thoriated Tungsten 


“) Voltage 5.0 volts 

Current 14.5 amperes 
Amplification Factor 45 
Transconductance (Ep=2000 v, I,=125 ma. ) 4500 pymhos 
Interelectrode Capacitances 

Grid-Filament (Input) 7.6 ppt 

Grid-Plate (Output) 3.7 ppt 

Plate-Filament (Feedback) 0.10 ppf 
Base Giant 5-pin, Metal Shell 
Basing See base diagram 
Maximum Overall Dimensions 

Length 6.38 inches 

Diameter 3.56 inches 
Net Weight 8 ounces 


Recommended socket -- Johnson 122-275, National HX-100, or equivalent. 


@ January 20, 1959 
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PL-6569 


‘Y, 
COOLING factor, so that minimum r-f grid voltage is required. A € 
further improvement in the power gain ofa grounded-grid 
amplifier is obtained by using the highest possible plate 
Forced-air cooling of the base and base seals of the voltage, since the ratio of r-f output to excitation voltage 
PL-6569 is required for all classes of operation. Such is thereby increased. 
cooling normally is provided through use of a tube socket 
having holes which align with the holes in the tube base, 
and with a small fan or blower to pressurize the chassis 


upon which the tube is mounted. Alternatively, when an In addition to the fed-through power, the r-f driving 
open chassis is used, a small fan or blower may be used source must supply power for normal grid-driving pur- 
with the outlet air stream directed at the tube socket. A poses. This power is dissipated in the bias supply and at 
minimum air flow of five cubic feet per minute through the gridof the tube, and does not appear in the output cir- 
the base of the tube is required during the period that cuit. The power lost is ordinarily on the order of one- 
filament power is applied. fiftieth of the output power. 


Adequate cooling of the envelope and plate seal for 
operation at frequencies below 30 Mc. can be obtained by 


convective air flow. Above 30 Mc. the air stream from The average input impedance of the PL-6569 is given 


a small fan or blower directed at the upper portion of the by: 

envelope normally will provide adequate cooling. In any aie sf anil liageve 
event, the temperature of the plate cap should not be per- Zin = (ponk tee a i0E XOAe a 
mittedto exceed 170°C for any class of continuous service. 2 x driving power. 


RADIO-FREQUENCY OPERATION Values for the peak r-f driving voltage and driving power 


for a number of operating conditions will be found in the 
tabular data. For practical purposes, the input imped- 
ance of the PL-6569 may be taken as 300 ohms in most 
applications. 


The PL-6569 is especially suited for useas a ground- 
ed-grid radio-frequency amplifier. The compact construc- 
tion and low plate-to-filament capacitance make neutrali- 
zation unnecessary in ordinary grounded-grid applications. 


A typical grounded-grid amplifier circuit is shown in 
figure 2. The grid is by-passed to ground, and supplied F é 
only with d-c bias voltage. Radio-frequency excitation is Figure 1 shows suggested pi-network capacitance and 
applied between filament and ground, and output is taken inductance values for a network feeding the PL-6569 from 
from the plate-to-ground circuit. The excitation circuit a 50-ohm non-resonant line. 
and the output circuit are in series, via the tube, anda 
portion of the excitation power is transferred to the out- 


put circuit. The portion of the output power ''fed through" The grid of the PL-6569 terminates in three base ii ’ 


from the driving circuit is related to the ratio of tube ex- pins. The corresponding three socket terminals should 
citation voltage to output voltage. The fed-through power 


: : be connected together with a low-inductance connection, 
is minimized by using a tube with a high amplification 


and by-passed tochassis with a short low-inductance lead 
and a low-inductance capacitor. Multiple by-pass capaci- 
tors may be used if desired, but will not ordinarily be 


45.0 found necessary. 
LST a 


3000 3.0 Filament power for the PL-6569 should be supplied 
from a transformer having low capacitance between sec- , 
ondary and primary or core. A grounded electro-static 

2000 2.0 shield between windings is desirable. Alternatively, an 


ordinary filament transformer may be used, with the fila- 
ment of the PL-6569 fed through radio-frequency chokes 
capable of handlingthe approximately 15 amperes of fila- 
ment current. The current requirement for the radio- 


9001 09 frequency chokes may be reduced by placing them in the 
800 0.8 primary of the filament transformer, and isolating the 
700- 0.7 transformer from ground, 
600 0.6 
Le 
aD 500 0.5 
ai 400 0.4 When the PL-6569 is used as a grounded-grid linear 
A > amplifier of modulated power, the loading presented to 
UO 300 03 Lt the driving source makes additional 'swamping" unnec- 
a =) essary. Typical operating conditions for the PL-6569 as 
5 200 en i) an amplifier of single-sideband, suppressed carrier power 
‘ are given in the tabular data. The typical operating con- 
ae 0.15 ditions shown are for continuously applied sinusoidal mod- 
ulation. Increased output without excessive plate dissipa- 
tion may be obtained with intermittent modulation having 
100 0.1 a high ratio of peak to average power, such as normal 
ee speech. In such cases, increased plate circuit loading 
oh and increased drive should be used. The average plate 
an dissipation should not be allowed to exceed 250 watts, ex- 
a cept momentarily during adjustment procedures. 
40 | : 
2.3 3 Am aon TAS NO 1520 30 40 50 60 } 
FREQUENCY, MC. ©) 


1 See, for instance, T. H. Puckett, ''Notes on Grounded- 
FIG. | Grid R. F. Power Amplifiers", QST, Dec. 1954, pg. 36. 
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MAXIMUM RATINGS — C C S (Continuous Commercial Service) 


Class-C Class-C Class-B 
FM or CW Plate Mod. R-F or Audio 
D-C Plate Voltage 4000 3200 4000 volts 
D-C Plate Current 300 250 300 ma, 
D-C Grid Current 120 120 120 ma. 
Plate Dissipation 250 165 250 watts 


TYPICAL OPERATION — Class-C CW or FM Amplifier 
Grounded-Grid Circuit 


D-C Plate Voltage 2500 3000 3500 4000 volts 
D-C Grid Voltage -70 -95 -110 -120 volts 
D-C Plate Current 300 300 285 250 ma. 

D-C Grid Current 85 110 90 50 ma, 

Peak R-F Driving Voltage 190 225 240 230 ~=—s volts 
Driving Power (approx. )1 75 85 85 70 watts 
Plate Power Input 750 900 1000 1000 watts 
Plate Dissipation 250 250 290 235 ~=watts 
Power Output 555 710 805 820 watts 


TYPICAL OPERATION — Class-B Linear R-F Amplifier 


Single Sideband Suppressed Carrier 
Grounded-Grid Circuit 


D-C Plate Voltage 2500 3000 3500 4000 volts 
D-C Grid Voltage? -60 -75 -90 -105 volts 
Zero-Sig. D-C Plate Current 40 35 30 24 ma, 

Max. -Sig. D-C Plate Current? 300 265 270 250 ma, 

Max. -Sig. D-C Grid Current? 80 50 68 42 ma, 

Max, -Sig. Peak R-F Driving Voltage? 180 170 220 205 ~—srvoilts 
Max. -Sig. Driving Power (approx. yi. 8 70 60 75 60 watts 
Max. -Sig. Plate Power Input 750 800 945 1000 + watts 
Max. -Sig. Plate Dissipation? 250 250 250 250 ~=wwatts 
Max. -Sig. Power Output3 550 600 760 800 watts 


1 Includes bias loss, grid dissipation, and feed-through power. 


2 Approximate value -- adjust to give stated zero-signal plate current. 
3 Max. -Sig. values for peak conditions, or for single-tone modulation at full signal. 


OUTPUT 


O f) & 
=F 6, +Ec II5V.A.C. -Fen EG 
C1,Cp, L1--SEE FIG. | Cg--.002 ufd.,1000-VOLT MICA 
C3,C4 L>--P1 NETWORK APPROPRIATE C7--Olufd., 500-VOLT MICA 
FOR OPERATING FREQUENCY T,--LOW CAPACITANCE TRANSFORMER 
C5 --002 - uf d. HIGH-VOLTAGE MICA 5.0V., ISA. 


Se ANCL or RFC|,2,3---R-F CHOKE SUITABLE FOR 


OPERATING FREQUENCY 


FIG.2 
Page Three 


oO 
\O 
ie 
» °] 

1 
wall 
hes 


© 
u 
C 


BCU EEE a eee 
Was Se ZESGGHRERENS 
BP SPREE CECE LLL ELL CL Perot 
VP ae oe LEE CCEL LLL Segoe a 
EVACS ASG Jak6 3c Soe = see SSeS 
RUN Nie ead eee Os So : 
B/C des 2am aeccease = Eesti | aera 

( ~ Sean Sl 

ea See Be Seer eae eoene 
w Deepest ss PSS Mee eet is Sappamee=oe 

2622 4ERsSSRnE SEPP RSCED REESE PREt RSE Spe 
Pee PS Ceres Cre Pes Cee be ee eee 
Se ee ees | BRoLGES=5 a PRL CRE CRS ee ee 
PPS Espey AL Cee ee ee ee 
: ee tt ore Pe San ens SaaS heeSe 
ts eT ee sreeseecs ne=a8 ~ = 


Sion ce esseeeat esos’ 


ID VOLTAGE-VOLTS 


SSS Seeasean 
ee er ia Pee Pee eee 

ss  SESRSGREGe OREM ERERRE HOS cse ress 
| lecereee eed eet nea beta CESEE 
| nf fp 


Page Four 


187 
jag OVA -5PINS 


The PL-6580 is a 400-watt plate dissipation high-mu power triode designed 
especially for grounded-grid r-f amplifier service, but also capable of good per- 
formance in other applications. Because of its high amplification factor and high 
perveance, the PL-6580 will give power gains as high as ten as a grounded-grid 
amplifier. Effective shielding is provided within the PL-6580, and neutralization 
is not required in ordinary grounded-grid applications. 


Filament -- Thoriated Tungsten 


Voltage 5.0 volts 

Current 14.5 amperes 
Amplification Factor 45 
Transconductance (Ep 2000 v, Ip 200 ma. ) 6500 pmhos 
Interelectrode Capacitances 

Grid-Filament (Input) 7.6 ppt 

Grid-Plate (Output) 3.9 ppt 

Plate-Filament (Feedback) 0.10 ppt 
Base Giant 5-pin, Metal Shell 
Basing See base diagram 
Maximum Overall Dimensions 

Length 6.38 inches 

Diameter 3.56 inches 
Net Weight 8 ounces 


Recommended socket -- Johnson 122-275, National HX-100, or equivalent, oper- 
ated in conjunction with the PL-C1 glass chimney socket cutout as shown in this 
bulletin. 
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COOLING 


Forced air cooling of the seals at the base end of the 
PL-6580 is required in all classes of service. A flow of 
5 c.f.m. of cooling air should be passed through the base. 
Where the plate dissipation exceeds 250 watts, envelope 
cooling is also required. Adequate envelope cooling at 
400 watts plate dissipation requires 15 c.f.m. of cooling 
air past the envelope and across the plate seal. Proper 
distribution of cooling air may be obtained by the use of a 
type PL-C1 glass chimney, with chassis cutout as shown 
on page 4. 


RADIO-FREQUENCY OPERATION 


The PL-6580 is especially suited for useas a ground- 
ed-grid radio-frequency amplifier. The compact construc- 
tion and low plate-to-filament capacitance make neutrali- 
zation unnecessary in ordinary grounded-grid applications. 


A typical grounded-grid amplifier circuitis shown in 
figure 2. The grid is by-passed to ground, and supplied 
only with d-c bias voltage. Radio-frequency excitation is 
applied between filament and ground, and output is taken 
from the plate-to-ground circuit. The excitation circuit 
and the output circuit are in series, via the tube, anda 
portion of the excitation power is transferred to the out- 
put circuit. The portion of the output power "fed through" 
from the driving circuit is related to the ratio of tube ex- 
citation voltage to output voltage. The fed-through power 
is minimized by using a tube with a high amplification 
factor, so that minimum r-f grid voltage is required. A 
further improvement in the power gain ofa grounded-grid 
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amplifier is obtained by using the highest possible plate 
voltage, since the ratio of r-f output to excitation voltage 
is thereby increased. 


In addition to the fed-through power, the r-f driving 
source must supply power for normal grid-driving pur- 
poses. This poweris dissipated in the bias supply and at 
the gridof the tube, and does not appear in the output cir- 
cuit. The power lost is ordinarily on the order of one- 
fiftieth of the output power. 


The average input impedance of the PL-6580 is given 
by: 


zin = (peak r-f driving voltage)” 
2 x driving power. 


Values for the peak r-f driving voltage and driving power 
for a number of operating conditions will be found in the 
tabular data. For practical purposes, the input imped- 
ance of the PL-6580 may be taken as 300 ohms in most 
applications. 


Figure 1 shows suggested pi-network capacitance and 
inductance values for a network feeding the PL-6580 from 
a 50-ohm non-resonant line. 


The grid of the PL-6580 terminates in three base 
pins. The corresponding three socket terminals should 
be connected together with a low-inductance connection, 
and by-passed tochassis with a short low-inductance lead 
and a low-inductance capacitor. Multiple by-pass capaci- 
tors may be used if desired, but will not ordinarily be 
found necessary. 


Filament power for the PL-6580 should be supplied 
from a transformer having low capacitance between sec- 
ondary and primary or core. A grounded electro -static 
shield between windings is desirable. Alternatively, an 
ordinary filament transformer may be used, with the fila- 
ment of the PL-6580 fed through radio-frequency chokes 
capable of handlingthe approximately 15 amperes of fila- 
ment current. The current requirement for the radio- 
frequency chokes may be reduced by placing them in the 
primary of the filament transformer, and isolating the 
transformer from ground-. 


When the PL-6580 is used as a grounded-grid linear 
amplifier of modulated power, the loading presented to 
the driving source makes additional "swamping" unnec- 
essary. Typical operating conditions for the PL-6580 as 
an amplifier of single-sideband, suppressed carrier power 
are given in the tabular data. The typical operating con- 
ditions shown are for continuously applied sinusoidal mod- 
ulation. Increased output without excessive plate dissipa- 
tion may be obtained with intermittent modulation having 
a high ratio of peak to average power, such as normal 
speech. In such cases, increased plate circuit loading 
and increased drive should be used. The average plate 
dissipation should not be allowed to exceed 400 watts, ex- 
cept momentarily during adjustment procedures. 


1 See, for instance, T. H. Puckett, "Notes on Grounded- 
Grid R. F. Power Amplifiers", QST, Dec. 1954, pg. 36. 
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MAXIMUM RATINGS — C C S (Continuous Commercial Service) 


Class-C Class-C Class-B 
FM or CW Plate Mod. R-F or Audio 
D-C Plate Voltage 4000 3200 4000 volts 
D-C Plate Current 350 275 350 eiias 
D-C Grid Current 120 120 120 ima. 
Plate Dissipation 400 270 400 watts 


TYPICAL OPERATION — Class-C CW or FM Amplifier 
Grounded-Grid Circuit 


D-C Plate Voltage 2500 3000 4000 volts 
D-C Grid Voltage -70 -90 -110 volts 
D-C Plate Current 350 350 S50n menias 

D-C Grid Current 95 82 92 ana. 

Peak R-F Driving Voltage 210 215 265 volts 
Driving Power (approx. )1 85 87 105 watts 
Plate Power Input 875 1050 1400 watts 
Plate Dissipation 280 375 400 watts 
Power Output 660 745 1080 +=watts 


TYPICAL OPERATION — Class-B Linear R-F Amplifier 


Single Sideband Suppressed Carrier 
Grounded-Grid Circuit 


D-C Plate Voltage 2500 3000 3500 4000 volts 
D-C Grid Voltage -50 -70 -85 -100 volts 
Zero-Sig. D-C Plate Current 60 50 45 40 ma. 

Max. -Sig. D-C Plate Current’ 350 335 300 300 ma, 

Max.-Sig. D-C Grid Current? 95 80 65 Ee a 

Max. -Sig. Peak R-F Driving Voltage? 195 205 210 230 = volts 
Max. -Sig. Driving Power (approx. yi, 3 15 73 68 72 watts 
Max. -Sig. Plate Power Input’ 875 1000 1050 1200 watts 
Max. -Sig. Plate Dissipation® 320 335 335 350 + watts 
Max. -Sig. Power Output3 610 720 765 910 watts 


1 Includes bias loss, grid dissipation, and feed-through power. 
Approximate value -- adjust to give stated zero-signal plate current. 
3 Max. -Sig. values for peak conditions, or for single-tone modulation at full signal. 
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C5 -~002 - uf d. HIGH-VOLTAGE MICA 
BLOCKING CAPACITOR 
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Cg--.002 ufd.,1000-VOLT MICA 
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CHASSIS CUT-OUT AND SOCKET MOUNTING FOR 
PROPER AIR DISTRIBUTION FROM PRESSURIZED CHASSIS 
(JOHNSON NO. 122-275 SOCKET) 


PLATE VOLTAGE-VOLTS 


CHIMNEY 
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